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‘he Commissioners of Parks and of Docks, New York, propose to fill in a strip of the Hudson River foreshore, 200 feet wide and 2!¢ miles long, between 81st and 
129th Streets ; build thereon docks, platforms, and railway tracks for steamship freight traffic ; roof the structure over; and lay out a park for public use. 
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COVERING A RIVER’S FRONT WITH DOCKS, TRACKS AND PARKS.-—[See page 446.] 
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Lhe purpose of this journal is to record accurately 
and in simple terms, the world’s progress in screntifu 
knowledge and industrial achievement. It seeks to 
present this information in a form so re adable and 
readily understood, as to set forth and emphasize the 


nherent charm and fascination of science. 


Artistic Engineering 
IS deplorable that engineering works, and 
rreat magnitude, so often, 


irticularly those of 
. both as a whole and in part, should be wanting 
fi artistic be uty. By way ol! defense, the engineer 
will tell you that his structures are works of utility; 
that they are based on certain inexorable laws of 
physies; that any departure from these laws can be 
made only at considerable cost; and that the heavy 
expense which is inseparable from his work puts him 
under obligation to use not a pound of steel nor a 
cubic y ird ef cut stone or concrete more than the 
structural necessities of the problem be fore him de 
mand. 

Furthermore, he will tell you that a work which 
perfectly fulfills its purpose, and does so at a mini- 
mum‘ cost, is inherently artistic; and that to change 
the lines and masses as determined by the structural 
requirements of the work, and enrich it with artis- 
tic embellishment, is at once to violate the strict 
principles of engineering and rob the completed 
work of its proper inherent dignity by clothing it 
with meretricious and unmeaning display. 


Io a certain extent the engineer is right; to a 


greater extent he is altogether wrong. Although 


well-designed engineering structure does possess a 


certain dignity , due to its pe rfect mechanical adapt: 


tion ft 


o its purpose, it rarely happens that an archi- 
tect, if called in for consultation, could not suggest 
certain slight and inexpensive modifications of form, 
or even the judicious use of architectural decora 
tions, which so far from disguising would rather serve 
to accentuate the purpose of the structure, and, in 
their total effect, would therefore add to its dignity 
and general wsthetic appearance. 

If amy one doubt this, let him take a look at the 
architectural features of the two anchorages of the 
new Manhattan suspension bridge, and the slight 
irchitectural iron work ornamentations which have 
heen applied with such good taste at the top of the 
towers and where the same are intersected by the 
road 1\ 

And, by the way, it occurs to us, just here, that 
1¢ engineer, with much show of reason, might turn 
upon the architect and remind him that criticism, 
like charity, should begin at home; for the archi 
tect frequently fails te produce a good effect sim 
ly for the reason that he has ignored altogether 


these very principles of construction which the engi- 


eer is apt to carry too far. Proof of this is found 
n many of the lofty office buildings, and particularly 
hose which stand on a square plot of limited area. 


\ building of this character is nothing more nor 
less than a tower, and in determining the dominating 
lines of the structure, the architect should empha- 
size the vertical lines at the expense of the hori- 
zontal \s a matter of fact, the majority of tall 
buildings to-day show that the architect has done 
exactly the opposite of this; and the result is con- 


fused, inartistic, and often positively irritating. 


The medieval builders of Italy made no such 

when they planned those lofty and slender 

} which are to-dav the delight of the artist 

u mn with the sketch-pad, camera and note 
I Fort nate! they 
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siderations, which they have applied to some of the 
later and taller buildings with happy effect. 

At the same time, it goes without saying that the 
architectural or esthetic embellishment of engineer 
ing works should be applied with a discriminating 
eye and a most sparing hand. Such additions can 
never enrich unless they truly adorn, and they can 
idorn only if they emphasize the uses to which the 
engineering structure is to be put, or the particular 
function or duty devolving upon its various parts. 

The late Sir Benjamin Baker, replying to the fre- 
quent charge of artists and architects that the Forth 
Bridge was inherently ugly, replied that only an 
engineer, or some one familiar with the principles 
of engineering, could be a true judge of that ques 
tion. “The fact that a Corinthian column,” said 
Baker, “is an object of beauty when supporting the 
entablature of a classic temple, would not justify 
us in setting it up as a smokestack on an ocean 
liner. 

Better no decoration whatever than decoration 
misapplied; but best of all is that general esthetic 
treatment, with perhaps a slight but judicious modi- 
fication of form, which can usually be obtained by 
an intelligent and sympathetic co-operation between 
the engineer, the architect and the artist. The re- 
cognition of this fact is one of the most happy aug- 
uries for the constructive work of the future, par 
ticularly in the domain of public Federal buildings 
ind the more important municipal works of engi- 
neering. 


Why We Outbid Europe on Battleships 


N THE article on the upbuilding of our Ameri- 

can merchant marine, published in our last issue, 

Mr. Bowles, the writer, indicated in a brief way 
he conditions which make it possible for American 
yards to compete successfully with those of Europe 
in securing foreign orders for battleships. This is 
1 vital question which has caused no little bewilder- 
ment. If our shipyards can build the complicated 
battleship more cheaply than it can be built abroad, 
why, it is asked, can they not show a similar or even 
greater advantage in constructing the simpler and 
less costly merchant ship? 

The answer is to be found in Senate Document 
No. 438, of the 61st Congress, which contains a 
letter from the president of the Fore River Ship- 
building Company, addressed to Senator Frye, in 
which the writer states that in merchant vessels 
the cost of the vessel to the shipbuilder is divided 
almost equally between labor and mate rials, where- 
as on a battleship from two-fifths to one-half of the 
cost, depending upon the nature of the design and 
the extent of the equipment furnished, is in the 
armor and armament, which the shipbuilder merely 
puts in place, and which is supplied to him, in the 
case of the United States vessels, by the Govern- 
ment itself, and in the ease of private contracts by 
a subcontractor. In the case of the hull and ma- 
chinery, which the shipbuilder provides, the pro 
portion of labor is smaller and the proportion of 
materials and auxiliary machinery much greater than 
in a commercial vessel. The shipbuilder’s cost of 
labor is mueh greater in the United States than in 
Great Britain and Germany, being placed variously 
from 40 to 80 per cent greater here than abroad, 
and this, of course, affects the cost of a naval ves- 
sel in the same way that it does the cost of the com- 
mercial vessel, but much less in proportion to the 
total, as explained. 

In building battleships abroad, there is consider 
able competition among the shipbuilders to obtain 
contracts for hull and machinery, and the prices of 
hulls and machinery obtained by foreign govern- 
ments are moderate, but not on such a low basis as 
they are under the severe competition existing in 
the United States. The manufacture of armor, guns 
and gun mountings abroad is confined to a few large 
concerns and competition between them does not 
ippear to be active. The consequence is that the 
prices for armor and armament abroad are high. 

An examination of the costs of completed battle- 
ships for the United States and abroad indicates 
that the United States Government has been obtain- 
ing its vessels always at prices not above those 
abroad, and in recent vears for prices considerably 
less; the average for the last few years being 15 per 
cent less for the completed vessel in the United 
States than in England. 

Under these circumstances, the American firm 
always held an advantageous position in the recent 
competition for two Argentine battleships; for at 
their regular prices and with use of their Curtis tur- 
bine, which is cheaper and more efficient than the 
English type, they had a margin in their favor en- 
bling them to offer something better at the same 


price; which they did and won out on their designs, 
promising the standard of workmanship set by the 
United States Navy. 


Testing Suspension Bridge Chains After One 
Hundred Years’ Service 
HATEVER other claims Newburyport, 


Massachusetts, may have upon public in- 
terest, the town may surely be proud of 
the fact that in the old chain bridge across the 
Merrimac it possessed the most interesting historical 
structure of its kind in the world. Furthermore, in 
view of the fact that for one hundred years it 
stood up faithfully under the ever-increasing bur- 
den of highway traffic, this bridge, considered from 
the engineering standpoint, has made a record that 
is unapproached, as far as we know, among similar 
structures of the suspended type. The Newburyport 
span, erected in 1810, and closed in 1909 after a 
century of useful service, has remained as the most 
lasting monument to the genius of Finley, its designer. 
According to a description of the bridge pub- 
lished in the Newburyport Herald of December 
1Sth, 1810, the suspended span measured 240 feet 
between towers, and the floor was carried upon ten 
chains, each of which was 516 feet in length from 
anchorage to anchorage, the iron used in the chains, 
wehor plates, ete., weighing altogether 22 tons. It 
is stated by a resident of Newburyport that the 
chains were forged on the spot, and that the old 
smithy in which the work was done is still stand- 
ing. An official inspection was made of the bridge 
in 1885, and in 1894 it was again officially inspected, 
this time to ascertain the ability of the bridge to 
carry safely the electric cars that had for some 
time been running over it. The only disaster in its 
one hundred years of service occurred February 9th, 
1827, when some of the chains gave way under the 
joint load of a laden wagon drawn by six oxen and 
two horses, and a heavy accumulation of snow. In 
rebuilding the bridge, it was decided to add two or 
three chains in addition to the original number. In 
1870, when the bridge was eighty years old, a 
service of heavy electric cars was run regularly 
across it; but because of the extreme vibration of 
that half of the roadway over which the tracks 
were laid, the Roebling Company were called in, 
and in 1894 the structure was reinforced by 2-inch 
twisted steel cables. ; 

After the condemnation of the bridge, there was 
1 most interesting investigation by Mr. A. P. Mills, 
Assistant Professor of Materials, Cornell Univers 
itv, who made a series of tests of the original Nor- 
way-iron chain links, to determine their physical 
condition after a century of continuous service. 
These tests showed that the average ultimate stress 
per square inch of the links was 37,550 pounds and 
the average elastic strength of 23.880 pounds per 
square inch. It is an interesting fact that the three 
links showing the highest tensile strength broke with 
a crystalline fracture, and of the five showing the 
lowest strength, three showed a fibrous’ break. 
Furthermore, the degree of corrosion was found to 
be greatest on the links showing a very fibrous 
structure, and it was much less in the links showing 
a decidedly crystaliine fracture. 

The chemical analysis of the iron brought out 
some surprising facts, as will be seen from the fol- 
lowing percentages: Total carbon, 0.100; silicon, 
0.015; sulphur, 0.007; manganese, 0.006; phos- 
phorus, 0.055; copper, 0.350; nickel, 0.040; tellur- 
inm, trace; slag, 0.220; iron (by difference) 99.207. 
This analysis shows the silicon, phosphorus, and es- 
pecially the manganese and sulphur to be very low; 
which is not surprising, in view of the purity of 
the ores of Sweden and Norway. Very surprising, 
however, was the discovery that the slag amounted 
to only 0.22 per cent, since this iron must have been 
made eithe rina ( atalan forge or some other primi- 
tive type of charcoal hearth. 

Tle most significant discovery was the existence 
of 0.35 per cent of copper in the iron, and Mr. 
Mills is of the opinion that the crystalline fractures 
were primarily due to the presence of the copper. He 
also belie, -s that the freedom from corrosion was due 
largely to the presence of the copper and not merely 
to the purity of the iron. This view is supported 
by the fact that the most badly corroded links in- 
variably reveal a fibrous structure, while those which 
showed a coarse, crystalline fracture were most re- 
markably free from corrosion. 

By no n.eans the least interesting fact concerning 
this venerable structure is the circumstance that, at 
the close of its one hundred years of service, it 
should have yielded in the laboratory of the physi- 
cists a distinct contribution to our knowledge of the 
strength and properties of materials. 
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Charles Proteus Steinmetz: An Appreciation 


R. STEINMETZ, Chief Consulting Engineer of 
D me of our largest electrical companies, is an in- 
vyentor of extraordinary talent, and at the same time a 
remarkably wideawake man of affairs in the big field 
that he has made for himself, and he is one of the 
Without 
doubt the foremost living protagonist of modern in- 


kindest-hearted men in the United States. 


venting as a branch of manufacturing, his work, and 
the self-effacing way in which he does it, are an in- 
spiration to young men who are forming their ideals. 

Charles Proteus Steinmetz was born April 9, 1865, 
at Breslau, Germany He was educated at the Bres- 
lau gymnasium and _ university, studying mathe- 
astronomy, physics, chemistry, and other 
Having par- 
ticipated in the social democratic agitation, he incur- 


matics 


branches, including national economy. 


red the displeasure of the government and escaped to 
Switzerland in 1888, and there studied mechanical 
engineering at the Polytechnicum of Zurich. In 1889 
he emigrated to America, and found a position with 
the Eickemeyer-Field Manufacturing Company, first 


as draftsman, then as electrical engineer 


A Great Electrical Engineer 
By Joseph B. Baker 


electrical manufacturing company which has been so 
fortunate as to enjoy his services for many years, he is 
very much of a free lance. His time is divided be- 
tween his office at the factory and his home in the 
park-like new section of this old Dutch town. He 
comes to his office by appointment, for the most part, 
to take part in some conference on fundamental 
manufacturing policy, electrical or mechanical 
theory, or other important matters; but it is the 
writer’s impression that he prefers the working at 
mosphere of his own home, where he has a well 
equipped laboratory. Dr. Steinmetz’s house and his 
laboratory and his wonderful greenhouses constitute 
one of the “show places” of Schenectady, and an ac- 
count of them might make an article by itself. But 
wherever he may be, he is the most approachable 
man in Schenectady County, and at the same time 
the man most forcefully insistent—relentless is the 
word again—in sticking to the main point of the 
interview. The writer well recalls an occasion when, 
as associate editor of the General Electric Review, 


more than the public will ever come to realize, and 
it resides largely in bringing out the best work of 
others. This is true especially of his inventive work, 
which more often takes the form of pregnant initial 
hints for others to follow up, and of illuminating 
suggestions in conference on inventions initiated by 
others, than of “inventions” in the ordinary sense 
credited to him from start to finish In this respect 
he is a worthy compeer of Faraday, who was con 
tent to discover and announce the fundamental laws 
of magneto-electric induction, and leave to otheis 
the building of dynamo-electric machines and ele« 
tric motors. 

One of his numerous occupations is. that of Pro- 
fessor of Electrical Engineering in Union College, 
and it would be difficult to decide which is the 
greater personal treat, to sit in the classroom and 
listen to the scientist’s illuminating explanations, or 
to foregather with the college boys at some fraternity 
meeting and see him circulating through the crowd, 
encouraging one, perhaps tactfully rebuking 


another 
on some point of electric lore, or again sit- 





and designer, and finally on research work 
in charge of the Eickemeyer laboratory 
With the absorption of the Eickemeyer in 
terests by the General Electric Company, 
Mr. Steinmetz was attached to Mr. H. Par- 
shall’s calculating department in Lynn, 
Mass With the transfer of the company’s 
headquarters to Schenectady, N. Y., in the 
spring of 1894, Mr. Steinmetz organized and 
took charge of the calculation and design 
of the company’s apparatus, and of the re- 
search and development work. Since 1902 
he has been Professor of Electrical Engi 
neering at Union University, at the same 
time retaining his connection with the Gen 
eral Electric Company as Consulting En 
gineer, and has in the last year again en- 
tered in closer relation with this company 
by organizing and-assuming charge of a 
Consulting Engineering Department. 
Even the briefest contact with Dr. Stein 
metz reveals a singular individuality, and 
that of a very high order. The impressions 
one develops are: A man of fine and ready 
mind, and one crammed full of the pas- 
sion for work; a scientist, persistent, even 
relentless in the pursuit of any idea which 
engages his attention at all; and an indi- 
viduality which combines authority in ut- 
terance with a remarkable childlike per- 
sonal humility. To attend one of the regu- 
lar winter meetings of the American In- 
stitute of Electrical Engineers, Dr. Stein 
metz comes down to New York as zealously 
as any young electrical student, and he 








‘ting in their midst and beaming with hap- 
‘piness at the good time everyone is having 
like the veritable father of the college com 
munity that he is. 

What is the secret of his unexampled 
abilities, and of his equally wnexampled 
practical application of these abilities in an 
intensely modern world of concrete per 
formance where, to live and move and have 
any being worth the name, the acientist 
must keep his feet on the earth, even if bis 
head is in the clouds? The answer is as 
simple as the nature of the man himself 
From the time he was “discovered” by far 
seeing officials of the old Thomson-Houston 
Electric Company, after a strenuous ap 
prenticeship in the Eickemeyer-Field lab 
ratory, Steinmetz has developed this truth 
that there are plenty and plenty of right 
ideas in the infinite realm of mind, and that 
he best brings out these ideas who does not 
try to scrape some of them off and hoard 
them away, selfishly, but simply. to perceive 
them, bring them out through hisown or 
others’ work, and pass them on to the world 
with his individual benediction 


Cholera and Immigration 
URING the year 1910, cholera attacked 
214,000 persons in Russia, with a mor 

tality of 46 per cent, and claimed 5,000 vic 
tims in Turkey. There was ar epidemic of 
cholera in Naples, and four cases were re 
ported from Marseilles. In genera! the dis 








brings with him enough ideas to equip a 
full convention of a national academy of 
science. Perhaps the occasion is the pre- 

sentation of a paper on high-voltage surges in electrie 
power transmission lines While the members are 
assembling, he may be seen hobnobbing with dis- 
tinguished inventors and obscure members, with the 
same wholly unconscious feeling of good-fellowship 
and enjoyment of the evening expressed to the one 
as to the other. Once the serious business of the 
evening has commenced, however, he listens; and 
when it comes time for ‘the discussion of the paper, 
then arrives the real opportunity to see the man in 
action It has become the generally accepted cus 
tom to ask Dr. Steinmetz to close the discussion at 
meetings of scientific bodies. At the Institute, when 
he is called upon, it is with a feeling of affectionate 
enthusiasm that one sees him rise to his feet and 
begin one of his marvelous disquisitions, making his- 
tory with every word that he utters, and, at the very 
last, crystallizing the scientific thought that had been 
in solution as the sense of the meeting, or, on fre- 
quent occasions, leading and instructing the general 
thought and “laying down the law” with tne irresist- 
ible finality of Daniel Webster speaking in the Senate 
of the United States. The resonant voice, the quaint 
accent, the ultimate clearness and force of the 
phrases, the close-knit reasoning advancing with 
rapid but definite steps toward an unanswerable con- 
clusion—that is Dr. Steinmetz, thinking on his feet. 
With a singular feeling one listens to it all, and one 
goes away with the impression—nay, the conviction 
—of having spent an evening in the actual presence of 
a genius. Dr. Steinmetz’s main activities center in his 
life at Schenectady, N. Y. In his employment by the 


DR. CHARLES P. STEINMETZ 


he had received for publication from Dr. Steinmetz 
some notes on the theory of the steam turbine. An 
interview was necessary in order to expand the sub- 
ject into.an article, and this interview, which took 
place on the veranda of Dr. Steinmetz’s home, was 
packed about as full of interest as one might imagine 
an interview would be with the German Kaiser on 
military subjects, or with Colonel Roosevelt on hunt- 
ing in Africa. 

Dr. Steinmetz’s published . works exemplify his 
faculty of helpfulness. They not only instruct the 
mathematician, who too often regards engineering 
problems merely as opportunities for the exercise of 
his science for its own sake, but they delight the 
practising engineer, who ordinarily prefers to make 
a shrewd, intuitive guess at the whole result, in deal- 
ing with his problems, rather than “bother with 
mathematics.” In Steinmetz’s numerous electrical 
papers, many hitherto obscure departments of elec- 
trical engineering are reduced to an exact science by 
original and effective methods for the precise calcu- 
lation and predetermination of apparatus and phe 
nomena. Most of these papers have been published 
in the Transactions of the American Institute of 
Electrical Engineers. Thus in his most recent work, 
“Engineering Mathematics,” he dwells on the im- 
portance of adapting the mathematical tool to the 
work in hand, and gives numerous excellent sugges- 
tions which help the reader to apply analytical 
methods to engineering problems. His text is 
illuminated by common 


sense, elucidated by well- 
chosen analogies. Dr, Steinmetz’s work includes 


ease continued to advance westward, and 
there is no hope that it will be extinguished 
in all of the places where it existed at the 
beginning of the present winter. In a communication 
to the Paris Academy of Medicine, Drs. Chauternesse 
and Borel cite several facts which prove that cholera 
can be carried in a latent form and demonstrate the 
important part played by immigration in the propaga 
tion of the disease. Germs of cholera have been found 
in persons 30 days after their departure from an in 
fected district 


Boracic Acid 

ram gaaraes all the boracic, or boric, acid of com 

merce was obtained from borax by heating it with 
calcined ferrous sulphate in closed vessels, whereby 
sodoforic acid was formed, and boracic acid wag car- 
ried on with the watery vapors, which escaped 

This was a long and tedious process, and not much 
progress was made until it was discovered that 
boracic acid could be obtained from the boiling 






springs and jets of vapor in Tuscany. Leng after the 
discovery of boracic acid in these springs, the brit 
liant idea struck the physicist as well as the,chemiet 
to employ the neat of the natural steam jets This 
method had the effect of converting an unprofitable 
branch of industry into one of the most successful. 

The lagoons are situated near the top of one of the 
highest hills. As the volcanic vapors pass through 
the waters of the lagoons the boracic.acid is arrested 
by the water, which becomes impregnated with ff In 
California it occurs as the mineral sassolite, and as 
a saline incrustation on the crater of a mountain in 
the Lipari group, north of Sicily, 
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Utilization of Low Grade and Waste Fuels 
By Charles L. Wright 
Fuel Engi Charge of the Fuel Briquetting Investigations of the United States Bureau of Mines 
rPyv cE na il é f our count have bee! ining, and therefore manufacturers are already on form of slack Formerly there was no market for 
| i nexha ible that. it 3 only very re- he lookout for a more economical fuel in order to re this slack, and it was dumped in piles near the mine 
that tl ttention of the public ha een d e the cost of production, or at least to keep it from and accumulated from year to year. These piles of 
to the enor nt of material usted is eing increased. Our industrial prestige is due in no slack were sometimes set on fire to get rid of them, 
va i i ind it is to be hoped that the so- all easure to our having had great natural fuel and would smolder away for years. 

called nservatior ement ma yntinue t urces ind as competition becomes keener with At the present time there is in certain parts of 
is ail ‘ uch ti industrial efficier that as ‘ itions and the price of our fuels is at the same this country, for example the eastern and middle 
been attained | the older countris Great Britain, time advancing, we must make use of the cheaper fuels States, a market for this slack coal for use in special 
German France, and others. Furthermore, it to and fuel wastes in order to hold our present position furnaces, as an industria! fuel. There is not, however, 
be hoped that e ma not wait as thes ountries The purpose of this article is to discuss in a gen a market large enough for all the slack produced, 
ntil the ost valuable resource gone f eral way the various materials suitable for fuel which and in many places, if it is sold at all, it is sold ata 
ever wefore tting this conservation process into e now wasted or considered of small value, and there- price which is less than the cost of producing it, the 
effect fore disposed of at a low price; and to discuss the profit of the business being made from the sale of the 
According to the United States Geological Survey ays that such wastes may be utilized to better ad- larger sizes Around Pittsburg slack may be had in 
report, 459,209,073 short tons of coal were produced antage carload lots for 85 cents to $1 a ton delivered at the 
in the United States in the year 1909, of which 83,000 The following fuel wastes and low grade fuels are plant. In other States it brings 15 to 50 cents per 
000 short tons were anthracite coal from Pennsylvania considered in this article: Bituminous slack, anthra ton, loaded on cars at the mine How this waste by 
in the eastern section of the United States, wher cite culm, coke breeze, sawdust and wood waste, lignite means of briquetting and the gas-producer can be con- 
most of the coal is mined and used, the price of the coal and peat verted into desirable household fuel and power will 

hetter grades of coal is steadily increasing. It is now Bituminous Slack Most companies mining bitumin be described further on in this article 
stimated that the maximum tonnage of anthracite ous coal screen all or part of their product before Anthracite Culm Anthracite culm is similar to 
possible to produce annually has nearly been reached shipping, to remove the dust and finer pieces of coal bituminous slack in that it composes the smaller sizes 
if this is true the price of this popular domestic fuel whieh is called “slack.” The size of the opening in of anthracite coal. As with bituminous coal these finer 
ill im a few years place it out of reach of all but the the screen used varies with different operations, but sizes were formerly a waste material, and in the 
wealthy for a domestic fuel Then people must look the size of opening most commonly used is % of an anthracite fields of Pennsylvania to-day there are great 
for some other kinds of fuel which will be suitable inch; so generally speaking slack is that portion of hills of this culm which have accumulated for many 
for household us the mined coal which passes through the screen with years. Anthracite culm however possesses the advan- 
On the other hand. the demand for industrial fuel is ¥, inch openings tage over bituminous slack that it produces practically 

increasing more rapidly than the development of coal As high as 50 per cent of the coal mined is in the (Continued on paye 456.) 























A pile of clam-shaped fuel briquets. A typical fuel-briquetting plant. 


























Briquetting machine of English make. Note the briquets in the wheel-barrow. A German type of briquetting machine used by the United States Bureau of Mines, 
UTILIZATION OF LOW GRADE AND WASTE FUELS 


























ran 


ance 








—_— ——— 


SCIENTIFIC AMERICAN i 











The Biggest |Ship and the Biggest Dock 


: By the Engligh Correspondent of the Scientific American 














| F ever the term superlative’ was justified in 
speaking of engineering works of magnitude, we 
may surely make use of it in connection with the re- 


cent opening of the new graving dock at Belfast, 
Ireland, by the admission into the structure of the 
White Star liner “Olympic,” when the greatest ship 
in the world was safely berthed in the world’s greatest 
masonry dry dock. The dock was constructed through 
the foresight and enterprise of the loca] authorities of 
the Belfast harbor 

The main contract for the work was entered into 
late in the year 1903, and active work was com- 
menced early in 1904 During the intervening seven 
years a large force of men has been continually at 
work, and the magnitude of the operations may be 
judged from the fact that upward of 300,000 cubic 
yards of sand and clay had to be removed, and that in 
the excavation thus made there has been formed a 
water-tight masonry basin nearly 900 feet long and 
100 feet wide, into the construction of which entered 
76,000 cubic yards of concrete, 24,000 cubic yards of 
brickwork, and 36,000 cubic vards of cut granite. The 
contract called for the completion of the work in three 
years and four months from the date on which con- 
struction began; but two serious subsidences in the 
large Alexandra graving dock alongside delayed the 


work, so that about seven years altogether have been 


occupied in the construction. The Alexandra dock, floor at center, 17 feet 6 inches; thickness of side walls 
one of the largest in the world, is 80 feet wide at the at bottom of battened face, 18 feet 9 inches 
entrance, 50 feet broad on the floor, with a floor length The emptying of a dock of this huge size calls for 
of 800 feet. The new dock is 96 feet wide at the en- a powerful pumping plant, and three engines, each of 
trance, 100 feet wide on the floor, and 850 feet long on 1,000 horse-power, working together, are able to pump 
the floor when the caisson gate is placed in its normal the dock dry in one hour and forty minutes el 
position at the entrance. By floating the gate out and when there is no vessel in the dock fo do this 
placing it against the outer face of the dock entrance, necessitates drawing out about twenty-three million 
the total length on the floor is 887% feet. gallons of water. The auxiliary plant is beilt on the 
In view of the constantly increasing length of ocean same generous scale Thus, the hydraulic capstan 
liners, the construction of the dock has been carried equipment consists of three, each of 30 tons capacity, 
out in such a way as to permit of the permanent and two of 11 tons—big units, it is true, but none 
lengthening of the structure to the extent of 200 feet. too large for handling ships of the size of the 
Whenever this is done, a normal length of clearance “Olympic” and “Titanic.” The next largest capsteans 
will be available of 1,050 feet, sufficient to comfort- are found at the Admiralty yards, each of which Is 
ably accommodate the much-talked-of 1,000-foot ship of only 16 tons capacity 
the future. The old system of hinged swinging entrance gates 
The following further particulars will be of inter- is no longer used ~~ modern dry docks of large 


est: The width at the coping level is 128 feet, and at capacity, their place being taken by floating stee! 
the lowest altar course 104 feet 6 inches; the depth of caissons. The gate for the new dock is a massive 


floor at center below level of high water of ordinary rectangular structure, which, when the dock is oper 
spring tides is 37 feet 3 inches; the top of keel is contained in a recess on the west side of the er 
blocks below level of high water of ordinary spring trance. It travels upon two lines of heavy rollers, set 


tides is 32 feet 9 inches; height of top of blocks above on the floor of the dock, and is moved across the en 
floor, 4 feet 6 inches; level of entrance sill above floor trance by special hydraulic appliances, the opening or 
at center of dock, 2 feet; bottom of floor at sides of closing being done in about five minutes’ time. When 
dock below coping level, 43 feet 6 inches; thickness of a vessel as long as the “Olympic” is to be docked, th 





























After the ‘‘Olympic’’ had entered the dock the caisson gate was floated across View showing the long perspective of the dock with the nearly completed 
the entrance and the water pumped out by two 1,000-horse-power engines. **Olympic’’ alongside. 
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caisson is floated out and placed against the granite 
faces of the outer entrance sill, thereby adding 37% 


feet to the norma! length of the dock On the floor 


of the dock. aiong its central longitudinal line, are 





$32 massive cast-iron keel blocks, with timber cap 
ping pieces. These blocks receive the entire weight 
of 38,000 tons of a vessel like the “Olympic,” when 
they carry her huge bulk without the least injurious 
strain upon the ship's structure It may be men- 


tioned that the overali length of the “Olympic” is 
882%, feet, its breadth 97 feet 4 inches, and its gross 


tonnage, 45,000 


Covering a River’s Front with Docks, Tracks 
and Parks 

PRESSING need which is forcing itself upon 

A public attention with an ever-increasing demand 

is that for adequate and properly disposed dock fa- 
cilities at the port of New York 

Also, the city is suffering from the results of one 
of those many hastily-granted franchises of the 
earlier years of its history, which are now present 
ing obstacles to the city’s growth, to say nothing of 
other disadvantages which were little thought of at 
the time the concessions were granted We refer to 
the fact that the New York Central Railroad Com- 
pany’s freight lines extend along the westerly shore 
line of Manhattan, from the north of Manhattan to 
within a mile or so of the Battery. 

The lack of proper dock accommodations is very 
injurious to the port of New York, and the presence 
of the New York Central tracks, running, as they do, 
at street level, is at once an offense to eye and ear 
and nostrils, and, as the annual death list shows, a 
peril to human life 

Dock Commissioner Tomkins and 
sioner Stover have united in presenting to the city 
authorities a plan by which the railroad tracks, 
where they front upon the beautiful Riverside Drive 
and Park shall be hidden from view and an ad- 
ditional two miles of dock frontage provided, with 
evitable landings for cars and the proper track fa- 
cilities for the distribution of the freight; while, in 
addition to this, a strip of park land 200 feet wide 
and 2% milee in length, will be placed at the disposal 


ark Commis- 


of the eity 

We present on the front page of this issue a bird’s 
eye view showing the salient features of this pro- 
posed improvement At an average distance of 200 
feet out from the present shore line, a riprap wall 
will be built, and the intervening space filled in with 
suitable material. Adjacent to the present tracks of 
the New York Central Railroad space will be reserved 
for two additional tracks, to be built by the company 
when the inereased traffic of the future calls for them. 
Then, in their turn, will be constructed three munici- 
pal freight tracks, a broad loading and unloading 
platform, a driveway for vehicles, a wide platform 
for receiving river and ocean freight, and, finally, 
along the dock front will be a pair of tracks for the 
use of freight unloaded from or to be delivered to 
steamships. 

The whole of this area, up to the edge of the 
steamship loading and unloading platform, will be 
covered by a massive steel and concrete roof, and 
upen this will be laid a covering of earth of sufficient 
depth to meet the requirements of a park, and support 
a growth of turf, shrubbery and trees. The park, as 
thus formed, will be laid out with walks and wind- 
ings paths to conform to the pathways existing on the 
slopes of Riverside Park. Large openings will be pro- 
vided at intervals for lighting and ventilating the 
covered-in tracks and roadways, and in that portion 
of the new park which is opposite Columbia College 
a stadium will be laid out for the use of the 
university 

It is the expectation of the commissioners that 
practically all of the rock required for the riprap, and 
one-sixth of the earth necessary for filling purposes, 
will be obtained from the excavations of the proposed 
Lexington Avenue-Sroadway subway. The remaining 
material, about one million cubic yards, can be ob- 
tained from selected materials, such as clean ashes, 
of the Street Cleaning Department, and from the vari- 
ous excavations for buildings in the district bordering 
op the proposed work. 

There is a precedent for this improvement to be 
found in such cities as Antwerp and Vienna, where 
the water front has been so judiciously improved that 
its commercial value has been increased, and its artis- 
tic development greatly promoted. 

The plan of operation in receiving and distributing 
freight wi!l be as follows: Car floats carrying freight 
received at Jersey City on the roads which terminate 
there, will be landed at the diagonal piers at each end 
of the new pile wharf They will be switched to the 
water front tract f they are destined for water 
transportatio er steamer, or to the in- 


shore municipal tracks if they are intended for trans- 
fer by the municipal railroad to the city, the reverse 
operations taking place for outbound freight. The 
freight from shipping will be unloaded to the plat- 
from adjoining the water front tracks, there examined 
by the customs authorities, and then either loaded to 
the water front tracks for railroad handling or taken 
away by trucks on the roadway 

In conclusion, it should be noted that electric trac- 
tion becomes a positive necessity where so many 
tracks, carrying a heavy freight traffic, are to be 
roofed over. It can thus be seen that the long-talked- 
of nuisance of noise and smoke, which has troubled 
the residents of Riverside Drive, will be by the pro- 
posed method effectively abated 


Cyrene and Dr. Herbert de Cou 

By Prof. Alfred Emerson, Chicago Art Institute 

IMON of Cyrene, who carried the Saviour’s cross, 
\ preserves a pale memory in Christendom of his 
native city, once the capital of Greek Africa. A 
number of Dorian islanders planted a European col- 
ony on the great Libyan headland to the south of 
Greece proper 640 years before Christ. Thus, to the 
Arab conquest of North Africa, A. D. 640, Cyrene and 
the Cyrenaiea had a longer history than ancient Rome 
itself. There, too, a dynasty of kings gave way to 
republican government. Sometimes the Libyans 
pressed the Greek colony hard. But Greek Africa 
prospered. Cyrene had its own school of philosophy 
and a famous school of medicine. The poet Calli- 
machus, the learned Eratosthenes, and Synesius, one 
of the most elegant divines of the early Christian 
church, were Cyrenians. The city had over 100,000 
inhabitants. The Ptolemies gave kings to it again. 
They favored the ports of Apollonia, Ptolemais and 
Berenice (now Tolmeitah and Bengazi) at the inland 
city’s expense. Trajan’s harsh repression of a Jewish 
rebellion in the Cyrenaica was Cyrene’s “finish.” It 
has no Moslem history like Bengazi and _ Tripoli. 
Nomad Bedouins and Cretan squatters now dispute 
possession of the ruins at Grennah. 

An Italian doctor, Della Cella, accompanied the 
-asha of Tripoli to the Cyrenaica overland about 1800, 
His relation is about the first modern account of the 
country. Lieutenants Smith and Porcher of the Brit- 
ish naval service explored its principal antique ruins 
in 1861, and enriched London with some fine marble 
sculptures of late period. But these were mere sur- 
face gleanings. Foreign consuls and vice-consuls have 
exported some fine painted vases from Bengazi, and 
so have the Turks. 

What a country fora thorough archeological explora- 
tion! The writer visited Tripoli and the Cyrenaica 
with Mr. Joseph Thacher Clarke in 1886. A native 
land-owner told us that there are 20,000 unopened 
tombs near Grennah. But the Turkish Governor at 
Bengazi favored our project of reconnoitering them 
so little that a couple of notorious malefactors were 
engaged to “get” any foreigners offering to examine 
the ancient ruins even with eyes, let alone with a 
machine Small encouragement for two unpolitical 
travelers who had braved the discomforts of a Turkish 
troopship to reach the region from Tripoli, and would 
reach Candia only by an eleven-day voyage under 
sail! In short, all we saw nicely was the cave of 
Lethe, at a short distance from Berenice, where 
Herakles outwitted the dragon of the Hesperides. But 
we did ascertain that the current stories of hostile 
Arabs were pure rubbish. A Turkish garrison of 5,000 
men squelched any native disaffection or foreign med- 
dling with equal ease, always excepting an irrepres- 
sible British consul’s unwelcome interference with the 
slave trade. It is true that they offered me a black 
girl with a coral button in one nostril. But I have 
no doubt that my friend the consul would have com- 
pelled me to release her. 

We know that the kings of Cyrene were generous 
patrons of the best Greek artists. Theban poets, 
Cretan statuaries, Spartan and Athenian potters and 
vase-painters served them gladly. A famous “Cyre- 
nian” wine cup in Paris shows a sixth century king 
of Cyrene superintending the weighing and storage 
of the silphium crop in person. The picture has 
been called a political caricature on account of its 
grotesqueness. Théophile Homolle found the bronze 
statue of another King of Greek Africa at Delphi in 
1896. It commemorated a royal success at the Pythian 
chariot races of 462 B. C. We know nothing of Cyre- 
nian art proper as yet, except the Cyrenian coinage. 
The painting and the sculpture named previously 
were by peninsular Greek artists. The Cyrenian mint- 
masters embellished gold and silver pieces with the 
emblems of Cyrene’s religion and commerce. I saw 
a splendid head of Alexander-Ammon and a graceful 
stalk of silphium on the two faces of a Cyrenian 
tetradrachm, now serving as a hatpin head, the other 
day 

The veil which the Ottoman government has chosen 


to draw around the Cyrenaica is lifting at last. Messrs. 
Allison V. Armour and Richard Norton have used 
the former’s yacht “Utowana” to reconnoiter the ruins 
of Apollonia and Cyrene within a few years. Dr 
Norton’s persisten. solicitations at Constantinople 
have won him the much-coveted firman to conduct 
excavations there, still more recently. He took the 
two foremost American connoisseurs of Greek bronzes 
and terra cottas back to North Africa with him last 
fall, Herbert Fletcher de Cou and Hoppin. 

The expedition was working along the line of an 
ancient road well lined with tombs and other con- 
structions, when its friends had the tragic news by 
cable of Dr. de Cou’s assassination by Arab ruffians 
on March 11th. We hope Secretary Knox will have 
the case of the murdered American explorer examined 
with condign energy. The British occupation of 
Candia exposed the devious ways of Turkish tribunals 
when Moslems have murdered Christians. The re- 
sponsibility of the Turkish authorities for the slaugh- 
ter of an accredited foreign excavator must be sifted. 
The American scholars appear to have omitted no cus- 
tomary precaution. It is known that they had a 
Turkish military escort, originally of 60 and after- 
ward of 10 men. All three of them, moreover, pos- 
sessed a practical experience of research work in the 
Levant, having won their spurs under Charles Wald- 
stein at the time he excavated the Argive Hereum 
for the Archeological Institute of America. Nobody 
spoke Greek better than Dr. de Cou when he chose to. 
And Greek is the native vernacular of a considerable 
element in the sanjak of Bengazi, where Sultan 
Abdul Hamid colonized many Mohammedan Cretans 
after yielding to Crete a few years ago. I1 have 
seen De Cou hold an Athenian policeman spellbound 
with his whimsical eloquence. He was the quietest 
of men, too, a teacher who keyed his voice too low 
to be heard in his own college classroom. This had 
something to do with his serving the American Schools 
of Classical Studies at Athens and Rome for several 
years, as secretary and librarian. Chicago, where he 
leaves a mother and a brother, afforded no scope for 
his particular talents. During the last year or two he 
traveled with Mr. James Loeb of New York, whom he 
assisted with his antique collections. His knowledge 
of Greek philology and archwology was most exact 
When acting as examiner on a competitive Athenian 
fellowship award fifteen years ago, I was stag 
gered by the uncanny fullness and accuracy of one 
set of answer papers in sight Latin and Greek, Greek 
syntax and history, Mediterranean geography, collo- 
auial Greek, on how to date ancient inscriptions, and 
what not. That was Herbert de Cou. He carried the 
same uncanny accuracy into his active scholarship. 
His illustrated publication of the bronzes discovered 
near Argos by the American excavators of the 
Hereum is an example of 't. He conducted everyday 
inquiries in the same spirit. De Con once prepared 
a small catalogue raisonné of Athenian wet-nurses 
for the convenience of an American baby. How a 
bachelor came by such information puzzled the baby’s 
mother. I learned that the guards at the National 
Museum, where he had an office, had their wives 
and sisters report to him. The imperturbable hero 
of George Horton’s novel, “A Fair Brigand,” is a 
good-humored caricature of the industrious secretary 
Horton knew him perfectly fearless in danger. The 
story makes the American scholar marry the moun- 
tain maid who rescued him, and forget his bride on 
his wedding day, while he feverishly annotates the 
advance proofs of a rival antiquarian’s inventory of 
the Acropolis bronzes. In reality, De Cou never for- 
got anyone or anything, unless it was himself. He 
might show a serene contempt for the omniscience 
of a fresh arrival in Hellas. But if that rival had 
come down with typhoid at Mesolonghi, after going 
there at a bad season against the secretary’s advice, 
the secretary would have gone after him and nursed 
him through. Young women have made great fun 
to me of the care De Cou took of them when touring 
the Greek highiands with parties of students. Now 
the Mediterrenean has taken him. 


Waves in Solid Metal 


S illustrating the advances in metallurgy and en- 

gineering, it has been demonstrated that solid 
metals may reveal by their structure the vibrations 
to which they have been subjected. 

In explaining this phenomenon, experiments have 
been shown proving that a beautiful wave structure 
can be imparted to the surface of mercury by the 
vibrations of a tuning fork, and that even the surface 
of solid lead which had been subjected to similar vi- 
brations possesses a structure resembling that of a 
vibrating surface of mercury. 

Mild steel has been defined as a “solid solution” of 
iron and carbon, free from cinders. Metallurgists have 
doubted the strength of steel as it was known in its 
early days. 
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Correspondence 
A Night Rainbow 


To the Editor of the Screntiric AMERICAN: 

An unusual performance of nature was witnessed in 
Indianapolis, Ind., the night of April 4th. The day 
had been cloudy and was characterized by frequent 
showers. Heavy clouds still hung over the city when 
night settled. About 8 o’clock brought a slight break 
in the clouds. This was repeated between 11 and 12 
o'clock. At about 11:30 there was a shower of short 
duration. During part of the time that the rain con- 
tinued the moon was visible in the west—up 35 or 45 
degrees. 

The small light of the moon was hardly noticeable to 
one looking toward the east, but in the southeast a 
perfect rainbow developed. It perhaps would be well 
to qualify the statement that the bow was perfect, be- 
cause it lacked part of the daylight rainbow—the 
colors. 

The bow extended almost from due south to due 
east, was perfect in shape, and for a few seconds was 
quite brilliant. The appearance of the light was 
much the same as the shaft of light from a powerful 
searchlight, but was curved as is customary with the 
ordinary rainbow. 

This peculiar demonstration followed closely upon 
another freak of nature. During a blinding snow- 
storm Sunday, April 2nd, the entire central portion 
of the State was treated to severe electrical disturb- 
ance. Lightning flashed frequently, the flashes being 
accompanied by heavy thunder. The bright light- 
ning reflected on the falling and fallen snow was 
gruesome. 

It may be that there is a connection between the 
electrical storm of Sunday, April 2nd, and the night 
rainbow of April 4th. If the bow had been in the 
north or northeast, it might be attributed to auroral 
conditions. JAMES HepGeE, Jr. 

Indianapolis, Ind. 

[While there is nothing anomalous or mysterious 
about lunar rainbows, they are tncommon enough to 
be interesting 

The conditions necessary to .roduce a rainbow are 
(1) a brilliant source of light, of small angular di- 
ameter, behind the observer, and (2) a horizontal cur- 
tain of water drops in front of him. It matters not 


whether the luminous source be the sun, the moon, 
or, as in laboratory experiments, an artificial light. 
Even a reflection of the sun on the surface of a body 
of water may give rise to a rainbow, its position in 
the sky differing from that of the ordinary bow pro- 
duced directly by the sun, whence we have the in- 
teresting phenomena of “intersecting” and “inverted” 
rainbows. (These and other more or less unusual 
forms of the rainbow are to be the subject of an 
illustrated article in a forthcoming number of the 
ScrentTiric AMERICAN.) 

Returning to Mr. Hedge’s observation, we find that 
he has correctly described the position of his rainbow, 
but he has overestimated the altitude of the moon. 
The bow was seen in the southeast—probably farther 
toward the south than a solar rainbow is ever seen— 
because on April 4th the moon was almost in its ex- 
treme northerly position with respect to the celestial 
equator. The center of a rainbow is always opposite 
the luminous source (in this case the moon); i. e., it 
lies in the straight line passing through the luminous 
source and the eye of the observer. 

Now as the radius of the bow is about 42 degrees, it 
is evident that if the moon had been “up 35 or 45 de- 
grees,”’ the top of the bow would have extended hardly, 
if at all, above the horizon—unless the observer was 
standing upon a high hill or a mountain. Reference 
to astronomical tables shows that the moon was, in 
fact, some 14 degrees above the horizon at 11:30 
P. M., local time, at Indianapolis (and of course still 
lower at 11:30 P. M. Central Standard Time). 

Lunar rainbows are usually described as white or 
yellowish. There is, in fact, the same dispersion of 
color in the lunar as in the solar bow, but the former 
is immensely fainter than the latter, and hence the 
colors are rarely distinguishable. The apparent 
brightness of a lunar bow is the effect of contrast to 
the prevailing darkness of the sky; hence, like the 
stars, it can be seen only in the absence of daylight. 
Its small absolute brightness, compared with that of 
the solar bow, may be judged from the fact that the 
moon, even when full, is only about one-six-hundred- 
thousandth as bright as the sun. 

On the night of April 4th the moon was about six 
days old. Its illuminating power was, therefore, 
relatively small, and this fact gives a unique interest 
to Mr. Hedge’s observation. Lunar rainbows are 
rarely seen except about the time of full moon. 


There could have been no conceivable connection 
between the rainbow of the 4th and the electrical 
storm of the 2nd, beyond the fact that both were epi 
sodes of a protracted period of cloudy and stormy 
weather, which, as is shown by the daily weather 
maps, prevailed over the Middle States early in 
April.—Ebrror.] 


The Law of the Air 


To the Editor of the Screntiric AMERICAN: 

A recent correspondent of the Screntivic AMERICcAY 
calls attention to the fact that Connecticut and Cali- 
fornia have been considering jurisdictional iaws to 
control traffic by aircraft, and pleads for concerted 
action to determine a uniform code. Nations are as 
a general thing slow moving bodies, but in this in- 
stance a promising start has been made, although the 
United States is not taking its proper share in the 
work. The Comité Juridique International de lVAvia- 
tion, with which is associated a technica! commis 
sion, was organized in Paris in the last days of 1949, 
and beginning with January, 1910, has been pub- 
lishing La Revue juridique internationale dé la Lo- 
comotion aérienne under the direction of an interna- 
tional committee. The American members of the 
committee are Arthur K. Kuhn of New York, Gov. 
Simeon E. Baldwin of Connecticut, and James Brown 
Scott of the Department of State. 

From the outset the committee planned to establish 
a code of the air, and it began work with a prospectus, 
carefully drawn up, which after exhaustive scrutiny 
by capable jurists was approved. A beginning has 
been made in working out the legal problems, and 
several articles of the code have been decided upon. 
The method of study is for each national committee 
to consider a specified subject, and reach a decision 
as to the wording of the articles dealing with the 
matter. These reports are then studied in joint ses- 
sion and a final recension arrived at. The result is 
very workmanlike, and means to meet international 
needs. 

Nationally the American Bar Association's Com- 
mittee on Jurisprudence and Law Reform has before 
it a resolution of Gov. Baldwin's on federal control 
of aircraft, and a draft act on the subject was pub- 
lished by him in the Michigan Law Review, Novem- 
ber, 1910. It provides for uniform registration 

Cambridge, Mass Denys P. Meyers 








Ups and Downs of Acetylene 
By Marius C. Krarup 


NLY the rapid development of the autogenous 

welding process, by which metal may be joined to 
metal without the use of any intervening solder or 
spelter and usually also without employment of flux, 
has saved the acetylene gas industry and the pro- 
ducers of calcium carbide from the courts of bank- 
ruptcy. For several years the steadily dropping prices 
for carbide threatened ruin to all who had gone into 
this production in Europe. A mutual agreement, by 
which the output was reduced to less than one-half of 
the capacity of the plants, stemmed the downward 
tendency somewhat and offered an example to the 
world of artificial throttling of competition, on an in- 
ternational scale, which could not well have been 
spared, since governmental interference with the self- 
imposed restrictions would inevitably have resulted in 
a considerable destruction of values. It seems char- 
acteristic of the advancement which has taken place 
in the understanding of co-operative methods that the 
carbide producers of Norway, Switzerland, Germany, 
England, France and Italy were able to reach a basis 
for agreement, although those whose production was 
least economical had to submit to much the hardest 
terms in the way of restricted output, while the pro- 
duction of the Norwegian works, for example, being 
favored with cheap water power, was reduced only 
from 80,000 tons capacity to 50,000 tons output. The 
mathematics of the world market were made the basis 
of the understanding, while those who held the key to 
the situation, by virtue of cheapest production and 
marketing facilities, did not insist on annihilating 
their less favored competitors. Now that the worst is 
Over, thanks to the new demand for acetylene in 
the metal and steel-working industries, Revue des 
Eclairages devotes a hopeful article to this interest- 
ing situation. It says in substance: 

“The progressive use of acetylene for illumination 
has after all been remarkable. The acetylene industry 
has in 1909-1910 shown its vitality by the manner in 
which it has progressed in all countries, despite the 
sharp crisis passed by the carbide factories. One must 
include in the view all that has taken place in the 
past fifteen years in order to realize the headway made 
in the new industry, not without fight and opposition 
from competing sources of illumination. Acetylene 


appeared, in fact, upon the industrial horizon at a 


moment when gas and electricity were in full flower. 
The Welsbach or incandescent mantle system had 
made coal gas a formidable competitor for electricity, 
and the latter, spite of its high cost, already enjoyed 
a vogue which has since only been accentuated. It 
was therefore difficult for a new illuminant to win 
even a modest place, but the tenacity of the promoters 
of acetylene (aided by the adventitious demand for a 
strong and windproof light for bicycle and automobile 
lamps) brought the new gas past the critical stage. 
The balance sheet of the industry already shows an 
imposing total. Calcium carbide is now an important 
product of electrochemistry. Nearly 250,000 tons is 
produced annually at 75 factories, and represents a 
value of 70 to 75 million francs. There are 500,000 
stationary generators in use and millions of portable 
generators or lamps. In 900 little towns, counting 
from 1,000 to 10,000 inhabitants, this special illumia- 
ant provides the municipal light. Installations in 
the lighthouses of the coasts, in railway stations and 
coaches, in signal stations and in ships, are all proof 
of the vitality of the acetylene system. In all 
branches of industry, in agriculture, in the art of 
war, in medicine, in navigation, and indeed in all 
branche> of the activities of civilization acetylene has 
rendered immense services. One can no longer deny 
that this gas is destined for a still greater future. A 
light source which is employed in all five parts of 
the world, from Europe to Oceanica, in the colonies, 
in the most remote. and isolated islands and even 
toward the poles, cannot be the dangerous explosive 
on which too many people have chosen to throw dis- 
credit. Wherever acetylene has shone with its brilliant 
white luminance it has produced surprise, satisfac- 
tion and economy. Neithercoal gas nor electricity can, 
like acetylene, be produced economically in any loca- 
tion and independently of the industrial conditions of 
the place.” 

Dwelling on the impetus which the acetylene in- 
dustry is now receiving from the advancement of auto- 
genous welding, which “bids fair to revolutionize 
metallurgy,” the Revue des Eclairages also finds oc- 
casion to refer to a report of the United States Light- 
house Board which was quoted at the acetylene con- 
gress in Chicago in August, and according to which a 
kerosene burner of fifty candle-power costs the gov- 
ernment 5,700 frances per year to maintain, by reason 
of the necessity of employing a light keeper and pro- 
viding a habitation for the latter, while the same 


” 


candle-power can be maintained for 75 francs per 
year by means of stored acetylene gas. 


A Sound-proof Room 
HE Physiological Institute of the University of 
Utrecht possesses one of the most remarkable 
rooms in the world, a chamber about seven and a half 
feet square, which is said to be absolutely noiseless, 
as far as the entrance of sounds from outside is con- 
cerned. 

This room is situated on the top story of a Iabor- 
atory building, and is an inside room, but so ar- 
ranged that it can be ventilated and inundated with 
sunshine. The walls, floors and ceiling each consist 
of half a dozen layers of different substances, witb 
air spaces and interstices filled with sound-deadening 
materials. 

Some persons when in the room experience a pe- 
culiar sensation in the ears. While every effort has 
been made to exclude sounds that are not wanted, of 
course the object of constructing this singular room 
was to experiment with phenomena connected with 
sound. Some of the sounds employed are made in 
the room itself; others are introduced from outside 
by means of a copper tube, which is plugged with 
lead when not in use. 


A New Potato 


URING the past two or three years remarkable 

progress has, it is said, been made in the cultiva 
tion of a new species of potato in the department of 
Vienne in France. 

This potato originated in Uruguay, and is calied 
the Solanum Commersoni. In its new environment 
in France, and by reason of its carefu! cultivation 
and selection, it has developed several forms that 
promise to become fixed, and to possess much value 
as additions to the food resources of Europe 

Among these forms, all springing from one parent 
species, there are a yellow variety, a white variety, 
a red variety, and a variety not specially character- 
ized by color, all of which possess distinctive shapes 
and qualities. A fact that especially interests botan- 
ists and cultivators is that these varieties have evi- 
dently not yet reached their final settled forms, and 
the experiments in Vienne are closely watched be- 
cause it is thought that they will throw light upon 
the unsettled question of the general origin of the 
potato. 
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The Eighth Motor Boat Meeting at Monaco 


By the Paris Correspondent of the Scientific American 











\' rER the numerous aeroplane flights 
4 t} hav taken place in France so 


i i lief to the sport 
men f ¢ - & gather it Monaco 
ence more in order to witness the eighth 
annua at races After the phe 
nomena 1) 1 exhibited in the Solent 
by the new British boat “Maple Leaf Ill 
1 month o e ago, it was expected that 
extraordinal bursts of speed would be 
® wn the racers at Monaco; but in 
this. motor boatir enthusiasts were dis 
appointed the were but few racers, 
und a most of these broke down and 
failed to ma iny remarkable perform 
ances 

At the opening of the meet on April 
trd, several ompetitors went into the 
races without having their craft prop 
erly prepared Moreover, the sea was 
rough, and as a result of this the “Pick 

Ass Vil was overturned by a large wave 
and its owne M. Rudolph Hertzog, and 
his two mechan vere obliged to climb 
up oT e bottom of the boat until they 
were rescued and their craft was towed 
to a wha 

The fy for-all race (one round of thi 
§.25-kilomet r 3.88-mile course) was 
participated in the first day by but one 

2CeY th Maple Leaf III which com 
pleted the 1 n 17 minutes, and also 
by the following ruisers in the third 
fourth and fifth lasses, viz Third 
class (26%%-foot hulis, having 4-cylinder 
motors of 100x196 millimeters—3.937x 
$40 inches——bore and stroke) 1, “Ex 
celsior XIV..." 17:18 (13.45 miles per 
hour); 2 Sultane,” 16:59; 3, “Cesar,’ 
61:21 H Naval 32:42 

Fourth clas 6% to 39 1/3-foot hulls 


having 4-cylinder motors of 150 mm 


1.055 inches—bore) | “Liirssen-Daim 
ler,” 8:46 (26.56 miles per hour); 2 
‘Fenrina 4:49 3 Elle 37:27; 4, 
j j 8-1) 

Fifth class (39.37 to 59.05-foot hulls, 


having écylinder motors of 155 milli 
meiers——-4.152 inches—bore) 1, “Chante 
cler 1..." 16:13 (22.29 miles per hour); 
2. “La Quise,” 10:25. The racer “Ursula” 
of the Duke of Westminster broke one 
of her propeiler shafts, and the propeller 
perforated the hull Nevertheless, she 
was able to reach shore under her own 
power with the other propeller 

The second day the weather was much 
better, and the baiance of the free-for- 
ali race, i. ¢ for cruisers of the first 


second classes, and for some of the 





racer was run off. The results 
as follows Cruisers of the first 
class: 1 Hispano-Suiza,” 10:50; 2, “Ex 
celsior XV 13:01; 3, “Pas-si-fort’; 4 
‘Stenc » “Simone”; 6, “Lella-Mériem.” 
Second class: 1, “Gregoire IX.,” 9:24; 2. 
“Gregoire xX 9:45: 3 “Excelsior- 
Segnor”; 4, “Voltigeur”: 5, “Lisette”; 6, 
“Vedette du Cariad.” Racers, first class: 

l Lab \ ‘7; 2, “Miranda,” 7:54 
The fina! handicap, consisting of two 
rounds of ti yurse, or a total of 7% 
miles, resulted as follows 1, “Gregoire 
IX 18:94 (25.70 mile in hour): 2, 
Hi no-Suiza ’ o2 “Liirssen- 
Daimler.” 14-46 1.55 miles per hour): 
{ Excelsior XV 19:00; 5, “Chante- 
17:38: ¢ Maple Leaf TIIl.,” 14:24 

) 

the se 1 day M. 
Be ! it hy- 

















Side view of Fabre hydro-aeroplane at rest upon the water. 




















The Fabre hydro-aeroplane before— 

















And after she struck the rocks. 


THE MONACO MOTOR BOAT RACES 


dro-aeroplane, frequently rising from the 
water and making evolutions in the air. 
The meet was delayed for a day on ac- 
count of bad weather, but afterward the 
weather cleared and the 50-kilometer 
(31.06-mile) race for the $1,000 prize of 
the International Sporting Club was run 
upon a smooth sea. The results of’ this 
race were as follows: Racers of the -first 
class: 1, “Hispano-Suiza,” 1h. 42m. 19s.; 
2, “Excelsior XV.,” 2h. 20s.; 3, “Edel- 


weiss”; 4, “Mistral”; 5, “Simone.” There 





were nineteen entrants in this class. The 
racers of the second class finished as fol- 
lows: 1, “Sigma-Labor,” 1h. 13m. 40s. 
5.30 miles per hour); 2, “Labor V.,” 
lh. 22m. 18s “Miranda” and “Kangou- 
roo” stopped on the fourth round and 
were not placed in the race 

The chief race of the entire meeting, 
the Championship of the Sea, was held 
on Sunday, April 9th, and no less than 
fifty-two boats were ertered in this event 
for cruisers. The distance was 200 kilo- 
meters (124.2 miles). The race was won 
by the German boat, “Liirssen-Daimler,” 
in 4 hours, 45 minutes, 17 seconds, which 
is equivalent to an average speed of 26.09 
miles an hour The prize was $1,200. 
The only other boats to finish the 
race were “La Quise,” of M. Deperdussin 
(5 hours and 28 minutes), and the “Pick- 
Ass VII.” 
onds). 

It was a noteworthy fact that all 


6 hours, 22 minutes, 28 sec- 


three of these boats were equipped 
with German motors, the winner hav- 
ing, of course, a Daimler engine, and 
the other two having Mercedes and 
Durkopp motors respectively. The “Liirs- 
sen-Daimler” had a flat-bottomed hull 
of the type used in the Prince Henry 
cup race. The “La Quise,” built by the 
French constructor Pitre, had a similar 
hull, with a perfectly flat bottom, round- 
ing upward a trifle toward the bow. Her 
motor was of less power than that of the 
winning boat, but she made good speed 
nevertheless, and the motor ran without 
a hitch for the 5% hours. While M. 
Deperdussin was piloting his boat in this 
race, Vidart, on his Deperdussin mono- 
plane, flew from Nice to the scene of the 
races at Monaco, and performed evolu- 
tions above the racers This event is 


shown in one of our photographs 

On April 10th the “Prix du Tir aux 
Pigeons,” the 50-kilometer race for cruis- 
ers, was run off, the winner being “Gre- 
goire X.” of M. Hinstin, which finished 
the race in 1 hour, 14 minutes, 36 sec 
onds—an average speed of 24% miles an 
hour. In this race for cruisers, the su- 
periority of the new Gregoire motor, 
which has a bore of 90 millimeters (3.543 
inches) and a stroke of 300 millimeters 
(11.811 inches) was demonstrated. 

The “Prix du Monaco” for racers of the 
second class was a walkover for the 
“Ursula,” in 48:57. This craft had been 
repaired after her accident on the first 
day, and ran this race in good order 
Unfortunately her only competitor, the 
“Clement-Despujols,” was not in commis- 
sion for this race. She was fitted with 
the 125, horse-power 4-cylinder motor 
formerly in the Clement-Bayard airship. 
This was mounted directly upon the hull 
of the boat, and the shocks and vibration 
of the hydroplane broke one of the lugs off 
the crank case, and made it necessary to 
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have a new crank case before the boai 
could be put in commission again. One 
of our photographs shows this boat at 
full speed when viewed from the rear 
She is a typical one-step hydroplane, and 
her hull has a peculiar curved shape as 
viewed from above 

The afternoon of April 11th a strong 
east wind arose, and it was only possible 
to run two races early in the afternoon 
These were the “Prize of the Mediter- 
ranean” for cruisers of the third class, 
for 
cruisers of the fourth class. The dis- 


’ 


and the “Prix de la Cote d’Azur,’ 


tances in both races were 50 kilo- 
meters 

The “Labor IV.” won the first race in 
1 hour, 4 minutes, 32 seconds (28.87 miles 
an hour) She beat by 8 minutes the 
time made last year in this race. This 
boat is a hydroplane with one step 

In the other race just mentioned, the 
“Liirssen-Daimler” finished first in 1 hour 
3 minutes, in spite of an accident to the 
magneto, which was repaired during the 
course of the race The hydroplane 
“Sigma-Labor” was running in second 
place, and was within half a mile of the 
finish when the pump chain broke and 
lost her the race. “Labor V however, 
obtained second place 

The chief remaining events were the 
“Coupe des Nations,” on April 16th, and 
the “Coupe du Prince de Monaco,” on 
the following day 

The first-mentioned race was run on 
April 16th, and was won by the “Liirssen- 
Daimler,” her time being 2 hours, 1 min- 
ute, and 20 seconds, for the 62.1 miles. 
This is an average speed of 30.7 m. p. h. 
“Chantecler II.”” was second, with an av- 
erage of 29.5 m.p.h., and “Hispano-Suiza” 
third, with an average of 24.4 m. p. h. 
“Maple Leaf” retired at the end of the 
first round. The “Clement-Despujols” 
and “La Fleche” were obliged to give up 
the race as was also the case with 


“Ursula,” owing to the asphyxiation of 
one of her crew on the ninth round. This 
happened on account of a leak in one of 
the exhaust pipe joints. “Liirssen-Daim- 
ler” broke her tiller rope near the end 
of the last round, but she had sufficient 
lead to enable | 
the race after the tiller rope had been 


er to restart and win 


repaired. 

Despite the fact that the British boats 
had undergone a continual run of break- 
downs and ill luck, the “Ursula” finally 
succeeded in winning the “Coupe de 
Prince de Monaco” on the last dav. This 
race was won in 2:34 1/5 over a course 
of 2,582 meters (about 1.54 knots) 

The principal novelty at the meeting 
this year was the Fabre hydro-aeroplane, 
the “Goeland.” This made a number of 
excellent flights, starting from and alight- 
ing upon the water with the greatest ease 
On April 12th, while M. Fabre was flying 
her, he was obliged to descend quickly, 
as the wind was carrying him near to 
the ends of the piers. The front float 
struck on the crest of a heavy swell, and 
the machine tipped and struck its right 
wing against the rocks. It was badly 
damaged, as will be seen from one of 
the photographs 

From the fact that the British racer 
“Ursula” made a round of the course in 
5 minutes, 37 3/5 seconds, which is almost 
exactly 36 knots, and also on account of 
her having broken her record of last year 
(5 minutes, 204/5 seconds) by covering 
the course in 5 minutes, 13 3/5 seconds— 
a speed of well over 38 knots—it is sup- 
posed that the course was under the offi- 
cial figure of 6.25 kilometers in length. 
A complete circuit was not made in most 
instances when the boats were timed 
while racing, so that the records above 
given can probably only be taken as ap- 
proximate. The longer the distance, how 
ever, the more nearly accurate the above 
records must be. It is probable that the 
experience obtained by the English with 
the racer “Maple Leaf III.” will stand 
them in good stead when it comes to 
competing in the race for the Harms- 
vorth cup, which will be held in Long 
Island Sound next August. 






































‘‘ Liirssen-Daimler,’’ winner of the ‘‘Championship of the Sea,’’ viewed 
from the rear at full speed. 




















M. Deperdussin piloting *‘La Quise’’ while Vidert is flying a 
Deperdussin monoplane overhead. 
































**Clement-Despujol ’’ at full speed en the Seine. 
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Possibilities of the Automobiie 
UTOMOBILES have been uitllized in 
various ways as auxiliary powers 

The Editor of this journal once used his 
electric automobile to light a church 
Farmers use the automobile to driv: 
wood-sawing machines and churns. The 
increasing popularity of vacuum cleaners 
for domestic use and the necessity of a 
reliable power for maintaining ths 
vacuum suggest the desirability of some 
inexpensive attachment or fitting for ap 
plication to automobiles to adapt then 
to supply the power for operating the 
vacuum pumps. Possibly a simple pump 
might be incorporated in the automobil 
so that when the automobile owner 
stopped his machine in front of his hom: 
it could be utilized in connection with 
suitable air pipes and tcols to vacuum 
clean the entire premises. 


Counterfeit Coins and Baby’s Bank 
HE cashier of a prominent savings 
bank is responsible for the state 

ment that a goodly sum of bad money 

annually finds its way into babies’ banks 

At first thought this would seem to indi 

cate a mean spirit on the part of grown 

up folks to take advantage of innocent 
childhood, but the reason given by the 
cashier mentioned seems to set aside that 
impression Many of the savings banks 
distribute small metal banks among their 
depositors. The keys to these are kent 
by the bank, and the money once dropped 
in the metal bank is accessible only to 
the parent institution. This is a very 
popular form of encouraging saving, and 
very few young couples who have a baby 
are without one of these little banks, 
conveniently placed to receive the spare 
coins which so quickly swell into large 
sums for the growing son—or daughter 

and heir. These banks are brought to 
the receiving teller to be emptied and 


the contents credited to the leposite 
That is the time when the teller has to 
watch out for counterfeit coins It is 


seldom, indeed, that one of these metal 


banks does not contain at least one 
counterfeit coin. His theory is that lead 
nickels and quarters and dimes come to 
almost everybody in the course of time, 
and those who keep meta) banks seem to 
have an idea that in counting out a 
large number of coins the teller is apt 
to overlook a counterfeit. Frequent re 
sort, however, on the part of depositors 
to this way of making good the loss oc 
casioned by the receipt of a bad coin has 
rendered the teller’s eyes sharper and he 
looks more intently at the numerous 
coins dumped on his desk from the 
“baby’s bank” than he does at the ordin 
ary grist that comes to his mill of 
course a coin sodiscovered is courteously 
returned to the depositor, who generally 
murmurs something about “not noticing 
it was bad,” and goes on his way, but the 
regularity with which such incidents oc 
cur has convinced cashiers and teilers 
that sooner or later all counterfeit money 


finds its way into some baby’s bank 


The Current Supplement 

NHE current Supptement, No. 1844 
I contains, among other striking arti- 
cles, an authoritative explanation by a 
German naval officer of the accident that 
happened to the German submarine boat 
“U 3,” on January 17th last, and the man- 
ner in which that unfortunate vessel was 
salved—An artificial method of forcing 
basket willows is described Prof. Au 
gust Weismann’s splendid essay on 
Charles Darwin is continued.-~Mr. A. D 


Morehouse presents the second and coi 
cluding installment of his paper on “The 
Reclamation of the Southern Louisiana 
Wet Prairie Lands.”—Mr. Robert Grim 
shaw presents a digest of the work pre 
pared by the German Association of Steel 
Manufacturers on the subject of ceilir 
and girders—A gravity surfac 
handling of bricks is described 
Frank C. Perkins 
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Science in the Current Periodicals 
In this Department the Reader will find Brief Abstracts of Interesting 


Articles Appearing in Contemporary Periodicals at Home and Abroad 


The Application of Mathematics in Science 


K VERY good and perfect gift is sure to be abused in 
4the hands of some who lack either the skill to 


properly handle the tool placed in their hands, or the 








right to appreciate its worth. There are those 
who edit upon the value of mathematics in 
the clence by their puerile endeavors per 
force to turn te account in their work what facilities 


they pessess in mathematical discipline, to force into 
the garb of a mathematical formula some irrelevant 
feature, some supposed numerical relation 

It is perbaps in part cases of this kind that Prof 
Sedgwick-Minot had in mind when he said, in his 
address before the American Association 

“We biologisi can not deplore too frequently o1 
too emphatically the great mathematical delusion by 
which men often of very great, if limited, ability have 


been misled into becoming advocates of an erroneous 


conception of accuracy The delusion is that no 
acience is accurate until its results can be expressed 
mathematically The error comes from the assump 
tion that mathematics can express complex relations 
Unfortunately, mathematics have a very limited scope 
and are based upon a few extremely rudimentary ex 
periences, which we make as very little children, and 
of which probably no adult has any recollection. The 
fact that from this basis men of genius have evolved 
wonderful methods of dealing with numerical relations 
should not blind us to another fact, namely, that the 
observational basis of mathematics is, psychologically 
speaking, very minute compared with the observa- 
tional basis of even a single minor branch of biology 
Moreover, mathematics can at the utmost deal with 
only a very few factors, and cannot give any compre 
hensive expression of the complex relations with which 
the biclogist has to deal While, therefore, here and 
there the mathematical methods may aid us, we need 
a kind and degree of accuracy of which mathematics 
is absolutely incapable For our accuracy it is neces 
sary often to have a number of data in their correct 
mutual relations presented to our consciousness at 
the same time, and this we accomplish by the visual 
image, which is far more efficient for this service 
When we 


wish to understand a group of complex related de- 


than any other means of which we dispose 


tails, such as an anatomical structure, we must see 
them, and !f.we cannot see them no accurate concep 
With human minds 


constituted as they actually are, we cannot anticipate 


tion of the group can be formed 


that there will ever be a mathematical expression for 
any organ or even a single cell, although formule 
will continue to be useful for dealing now and then 
with isolated details. Moreover, biologists have to do 
with variable relations, some of which of course can 
be put into mathematical form, but we find that even 
the simplest variations become clearer to us when 
presented graphically The value to every student of 
science of the graphic method has been immense 
Biologists can work to advantage with quantitative 
methods, we welcome the increasing use of measure 
ments in biology, we welcome the English journal 
Biometrika, the organ of the measuring biologists 
but none the less we refuse to accept the mathematical 
delusion that the goal of biology is to express its 
results in grammes, meters and seconds Measure- 
ments furnish us with so-called “exact” records, but 
the alm of science goes beyond the accumulation of 
exact records to the attainment of accurate knowl- 
edge, and the accuracy of our knowledge depends 
chiefly on what we see. The practice of science con 
forms to this principle, the definite affirmation of 
which may prove of continuing advantage.” 

We cannot he!p feeling, however, much as we ad 
mire Prof. Sedzwick-Minot’s forceful sayings and bons 
mots that his strictures on this matter are a little too 
severe. We call to mind a saying of the great Eng 
lish physicist, Sir J. J. Thomson Referring to the 
feeling which seems to exist among certain men of 
science, who appear to hold it a virtue for a man to 
be “unmathematical,” Sir Joseph points out that if 
this be indeed a virtue, it surely is of all virtues the 
easiest. We doubt if any but a mathematician of the 
highest order, a man like J. J. Thomson or Karl 
Pearson, is fully qualified to discuss the possibilities 


and iimitations of mathematics as applied to the sev- 


eral branches of science The dictates of common 
sense would seem to concur with the practice of the 
best authoriti to the effect that wherever mathe 
matics can } illy and usefully applied, wher- 


ever a comp icment of t question at issue is 


impossible without precise mathematical analysis, 
there is it indeed true, that “no science is accurate 
until its results can be expressed mathematically,” and 
there mathematics must be applied regardless of any 
prejudice that may exist against the expression of 
results in “grammes, meters and seconds.” 


Pseudo-fabrics. 

FRENCH manufacturer of artificial silk has re- 
ve cently put on the market an apparently woven 
fabric, which is sold under the name of silk gauze 
The material resembles cther fabrics made of arti- 





Fig. 1.—Specimen of pseudo-fabric, magnified. 


ficial silk in its brilliant luster and its lack of 
strength when wet, but careful examination with a 
magnifying glass shows that it is not composed of 
threads interlaced or woven together, but forms a 
continuous net of uniform thickness (Fig. 1), the 
fibers of which are fused or welded together at their 
junctions (Fig. 2). In short, it is not a woven fabric, 
but a pseudo-fabric. 





Fig. 2.—A junction of fibers, greatly magnified. 


M. A. Chaplet, who describes this new material in 
a recent issue of La Nature, refers to. previous arti 
cles describing various processes for the production of 
similar pseudo-fabrics which have been patented in 
recent years, but he adds that none of these methods 
has been found commercially practicable, and that 
the forms and inequalities of the elements of the 
new material prove that it is not made by any of 




















Fig. 3.—Diagram illustrating the principle of the 
method of producing pseudo-fabrics. 


these processes. Although the secret of the produc- 
tion is jealously guarded, M. Chaplet has succeeded 
in discovering the principle of its manufacture. The 
method is especially interesting because it differs 
widely from all methods already known and described. 

The continuous net which forms the gauze is molded 


upon a metal cylinder engraved with fine grooves 
arranged in a pattern similar to Fig. 1. This cylinder 
rotates in contact with a vessel filled with a solution 
of cellulose (Fig. 3), and the grooves are thus filled 
with the viscous solution, any excess of which is re- 
moved from the cylindrical surface between the 
grooves by suitably arranged rollers and scrapers 
The cylinder is also pressed firmly along another 
element of its surface, against an endless carrying 
band to which the network of cellulose paste is thus 
transferred. This part of the operation is not accom 
plished without difficulty. In order to detach the 
soft tissue from the cylinder and transfer it to the 
carrier regularly and without tearing, it must be 
carefully started at the commencement of the rota- 
tion, and the viscosity of the mass, the character of 
the receiving surfacé and the temperature must be 
just right. 

The endless band is stretched over a pair of rollefs 
of which one is pressed against the casting cylinder 
and the other rotates in a trough which contains a 
coagulating bath (Fig. 3). In its passage through 
this bath the pseudo-fabric, already somewhat solidified 
by evaporation, but still very weak, is hardened and 
strengthened so that it can be detached from the 
carrier and drawn off to one side over a third roller 
(Fig. 3) It then passes through a hardening bath 
of formol, and through dyeing baths, if a colored 
fabric is desired, and is finally dried. The cellulose 
solutions, and the fixing, denitrating, fireproofing and 
other baths do not differ essentially from those em- 
ployed usually in the manufacture of artificial silk. 

The process is very ingenious, and its result is 
satisfactory, but its field of usefulness is very limited. 
In practice, gauzes and tulles are the only fabrics 
that can be successfully imitated by this method. An 
attempt to imitate the closely-woven silk fabrics that 
are most extensively used would result in the pro- 
duction of a continuous film or sheet of cellulose, 
having none of the peculiar characteristics of a woven 
fabric. Even if the closely-laid fibers could be kept 
separate, the impossibility of relative motion at their 
intersections, where they are welded together, would 
deprive the pseudo-fabric of the flexibility, extensi- 
bility and elasticity of a woven fabric. 

Hence the industries of spinning and weaving are 
not threatened with extinction by this invention, but 
they may find a formidable competitor in another 
process, which is still in the experimenta! stage, and 
which is based on the spontaneous formation of thin 
fibrous felted tissues in solution of viscose in certain 
conditions 

In 1734, when the celebrated naturalist Réaumur 
predicted the manufacture of artificial silk, he also 
foresaw the production of pseudo-fabrics. The rapid 
development of the artificial silk industry gives reason 
to expect that pseudo-fabrics of real utility will soon 
be produced. 


Cryptogamic Maladies of Cereals 
HE steadily increasing public appreciation of the 
vital importance of the purity of food supplies 
makes especially timely an article on the deleterious 
effects of fungus growths upon cereals, recently con- 
tributed to Cosmos 
Thus the use of bread or flour made from ergotic 
rye causes a gangrenous or convulsive malady called 
ergotism, a diseese formerly epidemic after very 
rainy seasons 
In Silesia and in Saxony in the sixteenth and the 
seventeenth centuries it was a fearful scourge, and at 
various periods since has been rife in other parts of 
Europe, owing to the carelessness or dishonesty of 


farmers in not separating the diseased from the 


sound grain. 

Ergotic bread is slightly violet in color, unpleasant 
of odor, and bitter and unappetizing of taste. 

When the ergot is sufficiently abundant it is re 
vealed by the microscope. When present in very small 
amounts it may be detected by the following method: 

Boil some of the flour in alcohol mixed with a few 
drops of hydrochloric acid and allow it to stand. The 
liquid will be of a red tint, more or less intense ac 
cording to the amount of ergot present. One-half of 
one per cent may be determined by this process. 
From three to five per cent is sufficient to cause seri- 
ous illness, which sometimes terminates in death. 
Animals also often fall victims to infected grain. 

Cereals are subject to attack, not only by ergot, but 
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by other cryptogamic growth. Rust is caused by 
various kinds of microscopic fungi of the genus 
Puccinia. This malady, which was known to the 
Romans, appears as reddish pustules, finally becom- 
ing somewhat brown, which are found on the leaves 
and stalks of the grain as well as on the ears. This 
fungus grows at the expense of the plant, which is 
therefore defective. The grains shrivel and remain 
almost empty. The straw loses color and odor, and 
becomes injurious to animals. The empiric wisdom 
of the farmer has long accused the barberry of causing 
this affection, and as early as 1660 the Parliament at 
Rouen ordered the destruction of these shrubs through- 
out Normandy. 

Modern botanical studies of the Puccinia have been 
found to justify this popular belief. If we examine a 
rusty leaf of the barberry we find at its base a sort 
of reversed cup bearing on the upper part of its bowl 
a membrane whence spring the rows of spores of the 
rust called occidium. If one of these spores be placed 
on a leaf of wheat or other cereal in the proper con- 
ditions of heat and humidity, it will soon germinate 
and a mycelium will develop in the plant. Soon after, 
microscopic rods which carry at their tops tiny yel- 
lowish rounded bodies, appear on the leaves, stalks, or 
ears. These give to the red rust of grain its char- 
acteristic aspect and secure its dissemination. 

To sum up the matter briefly, the Puccinia graminis 
can not complete the cycle of its metamorphoses with- 
out two vegetable forms, the cereals and the bar- 
berries. Hence the suppression of the latter will stop 
the ravages of this plague. 

Another Puccinia attacks wheat, oats, barley and 
rye, but its occidium develops only on the lycopodium 
or some other member of the family of Boraginacea. 
It passes through an identical vital cycle, but its 
orange colored spots form straight lines parallel to 
the veins of the leaves instead of developing without 
apparent order. 

To combat rust, it is necessary to destroy both bar- 
berries and Boraginacerw. Care must be taken to 
avoid an excess of nitrogenous fertilizers, which favor 
the increase of cryptogamous entophytes, and to cul- 
tivate varieties enjoying an immunity more or less 
complete from rust, such as hard wheat and St. 
Helen’s wheat. 

Wheat caries or rot, often wrongly confounded with 
smut, is likewise due to a fungus which invades the 
ovary of wheat, filling the grain with its spores, which 
form a black powder of fetid odor. This sometimes 
causes the loss of from one-half to three-quarters of 
the harvest. When the ears issue from the sheath 
they take on a bluish-green color and ripen before the 
others. The affected grain has a characteristic nause- 
ous exhalation. 

It is a member of the same family which produces 
smut, which develops like caries, but whose black 
spores are finer and odorless. This attacks chiefly 
barley and oats, and exerts its ravages on the paren- 
chyma of the glumes. When the wind has blown 
abroad the powder of the spores, the ears are left 
mere blackened skeletons. Happily both caries and 
smut can be prevented by the sulphur treatment. 

Another parasite, the Ophiobolus graminis, invades 
the joints of wheat stalks that are nearest to the 
earth. As the stalks are thus weakened the grain 
falls even in a very moderate storm. The best method 
of combating this trouble is sparse sowing to obtain 
vigorous plants and increased application of phos- 
phates. 

Finally we may consider the fight against ergot al- 
ready referred to as the most serious disease of rye. 
This fungus, Claviceps purpurea, develops on the 
ovary, principaily in wet seasons. The place of the 
grain is taken by an excrescence resembling the spur 
of a cock. Its mycelium is of a special form, enabling 
it to resist conditions unfavorable to vegetation. Fall- 
ing on the ground during harvest or introduced by 
badly cleaned seed, it awaits the month of May to 
fructify, when it produces tiny rounded bodies at the 
end of a peduncle. From the whole surface exude 
small drops of a clear liquid in which swim the spores, 
which carried by insects to the flowers of the rye pro- 
duce another form of the fungus. 

The yellowish filaments of the mycelium gradually 
penetrate the walls of the ovary and take the place of 
the latter. To prevent the spread of this disastrous 
parasite, the first duty of the farmer should be to sift 
and sort the seed carefully. Then the rye should be 
cut before the flowering of the wild cereals in the 
vicinity in which the spores of the fungus might 
develop. 


Hardware in the Stomach 


ROM time to time there appear in the medical 
journals extraordinary catalogues of foreign bodies 
found, usually at necropsy and much less often at 
operation, within the stomach of an insane person. 
That such aggregations should be tolerated by the 


some length, with special reference to music and the 
drama. Neither the sensationalistic nor the formal- 
istic theory is adequate as an explanation ef music. 
The ancient Greeks were right in regarding music as 
“the proper language of the emotions,” but it is im- 
portant to realize that the emotions of music are not, 
strictly speaking, identical with the emotions of every- 
day life. They are analogous to the latter, and this 
explains the appropriateness of the music te the words 
in opera, but they really belong to a world of their 
own and possess a meaning of their own. This is 
why the music of an opera, even when entirely appro 
priate to the words, may transcend them in such a 
way that elements of grossness in the story entirely 
lose their real “work-a-day” significance in the total 
presentation. The “Salome” of Strauss is a striking 
illustration of this. 

As regards the psychology of acting, the important 


stomach for long periods of time is surprising enough, 
even when they consist of soft and yielding substances, 
such as the hair which becomes matted together to 
form a hair-ball; but when post-mortem examination 
of a person who has never shown the smallest sign 
of gastric discomfort discovers within the stomach 
a multitude of metallic objects, sharp, rigid, difficult 
to swallow and dangerous to retain, the only possible 
explanation of such an extraordinary insensitiveness 
must be found in the fact that the metal-swallower 
had been demented for years. The London Lancet re- 
cords a truly remarkable instance of this insane 
propensity in the case of a mulatto woman, aged 33 
years, admitted in 1903 to one of the Missouri State 
hospitals with acute mania, ending in dementia, and 
caused by excess in cocaine and merphia. 

“From this time until September, 1910, when she 
died in the hospital, she never showed the least sign 
of disease of the digestive system. The attendants statistical investigation carried out by Mr. William 
often saw her picking up nails and pins, but no one Archer, the dramatic critic, more than twenty years 
had seen her swallow any. Death was due to nephritis, go, is the only work of definite scientific vaiue 
and until a week before her death she never refused hitherto produced. Mr. Archer's chief purpose was to 
her food. Dr. A. H. Vandivert and Dr. H. P. Mills, test the paradoxical view of Diderot, accepted by 
who made the necropsy and reported the case in the Coquelin, but rejected by Sir Henry Irving, that stage 
Journal of the American Medical Association, were emotion should not be real, and that the really first- 
surprised to find the fundus of the stomach stretched class actor should be a man of little or no “‘sensi- 
down in a long pouch which reached into the left bility.” The results showed that in almost al! cases 
iliac fossa and adhered to the parietal peritoneum in of first-class acting in England, not only did the prin- 
that region. In this sac lay a hard mass which proved’ cipal signs of real emotion—real tears, blushing, 
to consist of a large number of foreign bodies, leaving 
a narrow channel for the transmission of food along 
the lesser curvature. Adherent to the peritoneum of 
the stomach was the great omentum, remarkably 
thickened, and inclosing a number of small abscesses 
which represented the points at which the foreign 
bodies had made a way through the wall of the stom- 


pallor, etc—occur, but the artists experienced genu- 
ine emotion, and often found real emotion from their 
private lives help them on the stage by mingling with 
and intensifying their feigned emotion. A state of 
dual consciousness while acting was found to be com- 
mon, but not universal. 

Mr. Archer adds many further comments of con 
siderable psychological value, and predicts that the 
subject will be taken up some day by trained psychol 
ogists and subjected to an exhaustive discussion 

As an illustration of many of the points raised by Mr 
Archer, a letter very kindly written by Miss Ethel 
Irving as a reply to a query as to her state of mind 
when playing intense emotional parts, was quoted and 
discussed, and a general theory of stage emotion was 
sketched out and illustrated by a brief description of 
Miss Irving’s recent emotional acting, especially in 
Henry Bataille’s play, “Dame Nature.” 


ach, general peritoneal infection being averted only 
by the omental adhesion. The mucous membrane of 
the stomach was atrophic throughout, and ulcerated 
in patches; the submucosa was infiltrated with round 
cells, and the subserous connective tissue exhibited 
a general dense fibrosis. Ulcers and widespread ero- 
sion were also seen in the mucous membrane of the 
esophagus. In addition to the foreign bodies in the 
stomach there was a needle in the cmsophagus and 
another at the base of the left lung. The foreign 
bodies in the stomach weighed 2,268 grammes (5 
pounds avoirdupois) in the aggregate, after thorough 
washing, and consisted of 453 nails, 42 screws, 136 
ordinary pins, 115 hair-pins, 105 safety-pins, 52 carpet 
tacks, 63 buttons, and a miscellaneous collection of 
bolts, metal nuts, teaspoon handles, thimbles, needles, 
beads, coat-rack hooks, fruit seeds, stones and pieces 
of glass, and all sizes and shapes of similar objects, 
the total number being 1,446. The writers have ar- 
ranged this scrap-heap in rosette form for purposes 
of photography, and have thus achieved an extraordi- 
narily vivid picture of the possibilities of the human 
stomach.” 


Green Water of the Nile 


HE “green water” of the Nile is quite a different 
thing from the green water of the ocean 

About April 15th the Nile begins its annua! rise, 
and a month later the effect is felt at Khartum \ 
very curious phenomenon accompanies this increase, 
in the appearance of the “green water.” 

For a long time it was believed that the color came 
from the swamps of the upper Nile, lying isolated and 
stagnant under the tropical sun, and poliuting the 
waters with decaying vegetable matter. With the 
spring rise this fetid water was supposec te be swept 
into the streams to make its appearance in Egypt. 

Within recent times, however, this theory has been 
abandoned. Now, we are advised, the green water is 
caused by the presence of {inumerable numbers of 
microscopic alge, offensive to the taste and smel! 
They originate away up in the tributaries, and are 
carried to the Nile, where under the hot sun and in 
the clear water they increase with amazing rapidity, 
forming columns from two hundred and fifty miles to 
five hundred miles in length. 

The weeds continue to grow, die, and decay until 
the turbid flood waters put them to an end, for they 
cannot exist except in clear water. 

Offensive as, in some respects, the green water is, 
it is hailed with delight by the Egyptians, since its 
appearance is a sign of the real flood time and the 


Emotions and Morals 


A PAPER read by Dr. William Brown at a recent 
- meeting of the British Psychological Society is 
reported upon in Nature, from which we reproduce 
the following account. The subject of the discourse 
was “Emotions and Morals.” After a brief survey of 
the views of earlier writers on the nature and classi- 
fication of the emotions and their relation to ethics, in 
which, however, the doctrines of Aristotle and Adam 
Smith (“Theory of Moral Sentiments”) were treated 
at some length, the speaker proceeded to discuss the 
meaning of the terms “passion,” “emotion,” and “senti- 
ment” in relation to the theories of Ribot, Shand, and 
McDougall. According to ordinary uses of the term, 
and also to its etymology, passion would seem to indi- 
cate an uncontrollable state of mind, in the form 
either of an actual emotion or a system of emotional 
tendencies. Although Shand’s employment of the Close of the water famine. 
term sentiment to express the conception of “a system 
of emotional dispositions centered about the idea of 
some object” would theoretically cover the latter of 
these two uses, passion seems to be a more appropriate 
and expressive word to indicate those systems which 
are uncontrollable by the rest of the mind, and issue, 
under appropriate conditions, in uncontrollable emo- 
tions, e. g., “a passion for politics,” “a passion for the 
stage.” 

The word sentiment, as used in literature, has ac- 
quired associations of weakness or placidity which 
constitute a slight drawback to its use in scientific 
psychology to cover all cases included in the technical 
definition of Shand above mentioned. “Tender emo- 
tion,” identified by Ribot and McDougall with the 
parental instinct, seems to have a wider connotation, 
and receives more adequate treatment from Shand. In 
particular, the element of tenderness or pathos streaked rays and shining points, with little balis 
present in many esthetic emotions has little connec- thrown out of the formation; and an explosion appear- 
tion with the parental instinct. ance in the articulation denotes the presence of 

The question of “emotions and art” was treated at molybdenum, vanadium or titanium. 


Known by Their Sparks 


XPERIMENTS made in Budapest have shown 
that the spark rays made by the incandescent 
particles thrown off from iron and steel when put 
upon an emery wheel afford a means of testing the 
composition of the metals 
Carbon steels, manganese steel, and steels contain. 
ing tungsten and nickel, each give a characterist!« 
spark, of different forms and colors, which are easily 
distinguishable. The form of the spark picture 
changes with the quantity of carbon. Even so slight a 
difference as 0.01 rer cent of carbon, it is said, can be 
detected in this manner. Pointed branching lines d 
note carbon steel; tool steel shows the appearance of 
“blossom” on the branches; tungsten steel giver red 
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PANDY MANS 
WORKSHOP 


VE of the readers of Handy Man's Workshop 
_* paclin to know of a simple method of centering 
and reboring an engine vlinder in @ lathe Instead 
Editor has 











of replying to the question himself the 
decided to call for suggestions from other handy men. 


Copper in Steady Kest Jaws 
By H. D. Chapman 
HEN using the steady rest in lathe work, I have 
pron had a lot of trouble because the jaws 
cut Into and mar the work, especially brass work I 


have tried hard wood jaws and other materials with 
little success, as they will wear away in a very short 




















Copper. 


Copper in steady rest jaws. 


time, so finally I tried drilling a hole in the end of the 
jaws and used a round piece of copper. The piece 
was turned to fit neatly into the hole in the jaws. The 
copper was annealed so it would be soft. This little 


kink worked to perfection. 


Planing a Cylinder Surface on a Lathe 
By O. Ruehmer 
4 PLANER has many points in common with a 
4 lathe For instance, the tool remains stationary 
while the work passes under it, and similarly in a 
lathe the tool remains in fixed position except when 





























Fig. 1.—Casting to be finished all over. 


moved te take a new cut, while the work revolves be- 
fore it The lathe, however, is more adaptable than 
the planer, and by keeping the work fixed and moving 
the tool with the usual feed mechanism, it is possible 
When thus em- 


ployed its action is very similar to that of a shaper 


to plane a piece of work in the lathe 


The accompanying illustration shows an interesting 
bit of planing that might have been done on a shaper, 
though not so easily as with the lathe. The work con 
sisted of a casting, plan and side views of which are 


shown in Fig. 1. This was to be planed all over, and 
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Fig. 2.—Using the lathe as a shaper. 


th problem was to finish the cylindrical surface A. 
The casting was mounted upon a mandrel, the axis of 
which was made to coincide with the axis of the 
cylindrical surface. The mandrel was formed with 
a coliar to take the thrust of the tool. The mandrel 
was then mounted in the lathe centers, as shown in 


Fig. 2. The back gears were thrown into mesh and the 


jathe head is locked The tool rest and slide rest 
were then ) by hand, allowing the tool to take a 
light cut, off ti irt of the casting. By mov- 
ing tl 1d ar ifter each cut, the cast- 


ing was turned to a perfect half cylinder in much 
less time than would have been taken had the work 


been done in a shaper. 


Lubricating Iron Planes 
By Albert F. Bishop 
YJ HEN using an iron or iron-face plane the work- 
\ man is apt to notice a disagreeable suction or re- 
pelling action which makes it necessary for him to 
use more force in handling the tool than when using 














Iron plane on a lubricating tablet. 


the wooden plane. Slight lubricatfon will make the 
plane work very easily, and the following may prove 
a useful suggestion in this connection Take a piece 
of wood about a foot long and 3 or 4 inches wide by 
*% inch thick 
piece of thin felt. 
with tacks driven in the ends of the piece of wood so 
that they will be out of the way of the plane iron 
Put a small quantity of oil on the baize or felt. In 
use, the baize will need a little oil from time to time 


Tack on two thicknesses of baize or a 
Draw the baize taut and secure it 


Now the workman simply lays his plane on the felt 
pad instead of on the bench; this will lubricate it suf- 
ficiently for the next planing. 


Why a Light Hammer is Used in Riveting 
By W. D. Graves 

4, pom novice often wonders why a mechanic should 

tap, tap, tap with a light hammer, in pounding 

down the end of a rivet, when it appears to him that 

one or two blows with a heavier hammer would give 

the same result in much less time. The fact is that 

















Effect of light and heavy blows. 


the heavy hammer would not at all effect the same 
result, as is shown by the accompanying photograph, 
which depicts two rivets, originally alike, both having 
been shortened to about the same extent by pounding 
on the ends. The one at the left was “upset” by a 
single blow of a heavy hammer, while the other was 
equally shortened by many blows of a lighter “rivet- 
ing” hammer. 

It will be noted that the heavy blow expanded the 
rivet quite uniformly for the whole length, while the 
lighter blows simply spread out the end of the other; 
the latter effect being the one desired in riveting. Of 
course, if the rivet had been rigidly held in a tight 
hole in solid material, even the heavy blow could 
have expanded only the projecting end; but rivets 
are not usually so held, and the tendency of the heavy 
blow, even in such case, would be to displace and 
force apart the pieces which it is desired to bring 
firmly together. 

This photograph graphically illustrates the fact that, 
though different same 
amount of force, their net result is not always the 
same; and that judgment and skill may find exercise 
in the use of so simple a tool as the hammer. 


blows may aggregate the 
J & 


Shop Notes 


Reducing Friction When Threading Brass.—When 
cutting threads on brass rods or pipes, the dies have 
a tendency to how! or squeal. Very strong soap suds 
applied to the brass will reduce the squealing as well 
as the friction. 

Bending Small Tubing.—For bending small brass 
tubing, take a close spiral spring that will make a 
neat sliding fit in the tube. The spring is annealed 
at the part that is to be bent. Then out of a piece of 
hard wood make a form about which the tube is to 
be bent To remove the spring after bending the 
tube, twist the spring in the direction in which it wars 


wound. This will serve to close the spring slightly 
so that it can be taken out easily. This little kink 
may be used on tubing up to %-inch diameter. 

Oil for Oil Stones,—A splendid oil for oil stones ig 
made by taking one part sperm oil and one part 
kerosene mixed, or if desired two parts kerosene may 
be used. 

Removing Rosin.—In soldering work with soft 
solder, using rosin for flux to give a nice appearance, 
the melted rosin may be removed with a cloth moist- 
ened with benzole. 


A Useful Device for Lettering Tracings 
By Ralph C. Davison 

 pomaee the tell-tale pencil marks which are seen on 

tracings, and which often show on blue prints, it 
is evident that many draftsmen do not know of the 
simple method of producing guide lines for letering 
their drawings. The illustration herewith shows a 
method which I have used for some time. It consists 
simply of lines drawn on a piece of Bristol-board 
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Guide for lettering tracings. 


properly spaced for the size of the lettering to be 
Then instead of drawing pencil lines on the 
tracing cloth, as is usually done, this device is placed 


made 


under the cloth, allowing the lines to show clearly 
through it. The lines then serve as a guide in let- 
tering. I have found this device especially useful 
when working line drawings for reproduction, as by 
figuring out the proper sizes for 4, 2/3, %, and other 
reductions, one can always obtain the same uniform 
size of letter in his finished engraving. 


Protecting the Threads of a Chuck 
HE accompanying sketch shows how to keep the 
threads of a chuck clean. While the chuck is 
idle dirt will get into the threads, and if allowed to 
remain will cause the chuck to run out of true. Take 


Wooden plug for a chuck. 


a piece of hard wood and thread it so that it will fit 
the chuck. When the chuck is not in use the plug 
should be screwed in the chuck. This will keep the 
threads clean and there will be no trouble in getting 
the chuck to run true. 


Handy Tool-makers’ Clamp 
HE drawing reproduced herewith shows a design 
of a tool-maker’s clamp. It is frequently trouble- 
some to get a clamp small enough for light work, 


such as small] jigs, dies, etc. This clamp will take a 
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Handy tvol-maker’s clamp. 


variety of sizes, yet it is small and will not take up 
much room in the tool kit. 

The clamp is made of machine steel and is adjusted 
by the means of two thumb nuts. There are six holes 
drilled in the nuts for the use of a pin lever whet 
the jaws are to be clamped tightly on the work. 
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Storage of Compressed Acetylene place lamp black for delicate work. gC gu alone was too dangerous to make The consumption of compressed ace 

has a pure black cast or tint, is free| the process a commercial success. tylene has become enormous in recent 
+VER since illuminating gas came/from grease, and is specially suited for A few years later, Edmund Fouché, of | years. Small portable generators are 
iets general use, attempts have been| making black paint, printers’ ink and for} Paris, added the final element which] not practicable in winter, as the water 


made to compress it into portable steel 
cylinders or flasks for use on vehicles, 


and for country residences. The results 


obtained, however, were unsatisfactory, 
for illuminating gas is generally a mix- 
ture of many different gases, some of 
which easily liquefy under pressure 
while others, like methane, hydrogen, 
etc.. can be liquefied only at very low 
temperatures. When these cylinders 


are connected up for use, the gas fed to 
greatly as to its 
properties. 


the burner will vary 
heating and_ illuminating 
Then there is always a certain part, gen- 
erally as much as ten per cent, that will 
not volatilize but remains as a tarry de- 
posit in the cylinder. Theoretically, 
acetylene is admirably adapted for this 
purpose, for it is homogeneous in its com- 
position, leaves no deposit in the cylin- 
der, and when properly fed to a suitable 
burner it gives an intense brilliant white 
light which is superior in many ways to 
any other form of illuminant. 

The introduction of acetylene for 
lighting and other industrial purposes, 
is of rather recent date. Prior to 1895, 
was scarcely known outside 
laboratories, but the discovery 
carbide and the process of 
this gas available for 
Acetylene belongs to 
hydrocarbons 


this gas 
chemical 
of calcium 
making it, 
commercial use. 
the class of unsaturated 
and is unstable except at moderate pres- 
temperatures Its critical 
deg. C., and pressure 
68 atmospheres; however, it may be 
liquefied by a pressure of 21.53 atmos- 
pheres if the temperature is reduced to 


made 


sures and 
temperature is 37 


0 degrees, and one cubic foot of this 
liquid would produce 400 cubic feet of 
gaseous acetylene at atmospheric pres- 


sure. If acetylene could be safely com- 
pressed and stored in steel cylinders in 
this cheap and manner, its 
to-day would be much more general than 
it is, but liquid acetylene at normal 
temperatures is about as touchy as ful- 
and its disruptive 
equal to that of nitroglycerine. 
attempts to handle acetylene in 
this form fraught with numerous 
violent explosions. Usually it was im- 
possible to discover the primary cause 
of the explosion, for the witnesses rarely 
ever survived the disaster, but it is prob- 
able that it was due to heat generated in 
manipulating the outlet valve or to some 
blow on the cylinder. 

Acetylene under a pressure of less than 
two atmospheres or thirty pounds per 
square inch is practically safe against 
explosion. Should the gas be brought 
in contact with a wire at white heat or 
should a priming of fulminate of mer- 
cury be exploded in the cylinder of gas 
at this pressure, the gas in immediate 
contact with the wire of fulminate will 
be decomposed, but the explosion would 
not be transmitted to the whole mass. 
When under greater pressure, an ex- 
plosion caused by heat or concussion at 
one point, is instantly transmitted 
through the whole mass, causing a vio- 


simple use 


minate of mercury, 
power 
Early 
were 


lent explosion. If the gas is in the 
liquid form, the pressure generated is 
enormous, amounting to 5,000 or 6,000 
atmospheres. 

In exploding, acetylene disintegrates 
and hydrogen is set free and usually 
takes fire as it comes in contact with 
the air, while the carbon is thrown 


down in the form of an extremely fine 
impalpable powder. It is possible that 
carbon obtained in this manner, called 


“acetylene black” ty Hubou, may yet re- 








printing calico. 

About 1897, Georges Claude, of liquid 
air fame, and another Frenchman, M. A. 
discovered that 
resembling wood alcohol, 


Hess, acetone, a com- 
bustible liquid 
would readily absorb acetylene gas. In 
putting this discovery in practical 
they partially filled the cylinder 
acetone and then forced the gas in under 


a pressure of about twelve atmospheres. 


use, 


with 


At this pressure and at ordinary tem- 
perature, the acetone will absorb about 
300 times its own volume of the gas. 


When the valve is opened the pressure is 
reduced and the surplus gas passes off 
to the such as a burner, 
leaving the unaltered 


point of use, 


acetone and cap 








made compressed acetylene a commercial 
He first placed in the cylin- 
inert porous sub- 


possibility. 


der a filler of some 


stance, such as asbestos, infusorial earth, | 


r charcoal, etc., and then added the 
which the gas 
as before. In this way he prevented the 
existence of any considerable volume of 
In the 


of filler 


acetone in 


compressed gas at any one point. 
illustration is shown one form 


now in use. It consists of disks of as- 
bestos entirely filling the cylinder. This 


filler decreases the gas holding capacity 
about twenty per cent, but its addition 
renders the gas entirely safe against ex- 
plosion. In practice, these cylinders 
charged under ten atmospheres will hold 





COMPRESSED ACETYLENE TANK 
INSTALLED FOR LOCOMOTIVE HEADLIGHT USE 


COMPRESSED ACETYLENE TANK 
INSTALLED FOR PASSENGER CAR LIGHTING 















COMPRESSED ACETYLENE TANK 
INSTALLED ON RUNNING BOARD 
OF AUTOMOBILE 


COMPRESSED 

ACETVLENE 

TANK PACKED WITH 

ABSORBENT ASBESTOS 
DISKS 












The use of a cylinder with porous packing for storing acetylene under pressure. 


able of taking up a fresh charge of gas. 
In all cases where acetone is used, the 
valye must be kept at the top to prevent 
its escape. No trouble, however, would 
result should it get mixed with the gas, 
since it itself is inflammable. The gas 
stored in this way is safe against ex- 
plosion so long as the cylinder is full, 
but this process is open to one serious 
objection. Acetone increases in volume 
when it absorbs the gas. A cylinder 
having only forty-seven per cent of its 
volume filled with acetone at the begin- 
ning will be entirely filled with liquid 
when fully charged with the gas, and 
when the gas is escaping it shrinks, so 
that a cylinder which has been in use 
for some time will have a space at the 


top filled with gas under a dangerous 
pressure, Under a pressure of ten 
atmospheres (150 pounds) the presence 


of the acetone is an element of safety, 
for the acetylene dissolved therein does 
not explode, but should the pressure be 
over twenty atmospheres (300 pounds) 
it does explode and adds its heat of com- 
bustion to that evolved by the acetylene. 
While this process greatly reduced the 
chances of explosion, still the use of 





about 100 volumes of the gas measured 
at atmospheric pressure. A _ platinum 
wire passing through the cylinder 
heated electrically to a heat has 
no other effect than to decompose the 
gas in immediate contact with it, for the 
filler effectually the 
further spread of the wave 
The porous filler alone, when composed 
of charcoal, forms a perfectly safe 
medium for the storage of the 
pressed gas if the pressure does not ex 
ceed seven atmospheres. At this pres- 
sure, according to Capelle, a cylinder of 
one liter capacity will hold eight to nine 
liters of acetylene measured at atmos 
pheric pressure. This is a cheap method 
and may be used advantageously wher 
a large reserve supply is not needed 
When the cylinders are exhausted the: 
are usually sent to some central charg 
ing acetylene from the 
generator, after being purified, is com- 
pressed generally in two stages, 
fully cooled and then forced into large 
storage tanks which also contain a por 
ous filler and acetone. The exhausted 
cylinders are connected up and 
directly from these tanks. 


and 
white 


porous prevents 


explosive 


com 


station. Here 


care 


charged 


| 





was absorbed | 





is apt to freeze, but the solution of ace 
tone and acetylene will not 
the 


mobile is considered complete without a 


freeze during 


coldest weather. To-day no auto 


cylinder of acetylene for lighting pur 
poses The cylinders are also exten 
sively used in lighting railway cars, 
boats, buildings, and for oxy-acetylene 
flame apparatus As yet they are used 


but to a limited extent on locomotives 


for supplying the head lights, but this 
field may widen in future, for the light 
produced by acetylene comes nearer to 
being the same as sunlight than any 


other forms of artificial illuminant, and 
hence does not distort or alter the colors 


of the various signals used in railway 
work. 

The discoveries of Claude, and Hess 
and Fouché were patented in this coun- 


try, and as they dominate the only prac 


ticable process so far developed for stor 


ing compressed acetylene, they have 
been bitterly fought, but so far they hav 
been sustained (see 166 Fed. R. 967). 
The courts have also decided that the re- 
charging of an exhausted cylinder was 
an infringement of the patents (see 181 
Fed. R. 387). These patents still have 


|} a number of years to run and constitute 
a valuable monopoly. 





Resignation of Mr. Henry Blandy 
| ENRY BLANDY, 


known assistant 


one of ths 
examiners Tt the 
Patent Office, has just resigned, because 
of ill health. Mr. Blandy was in the Pat- 
ent Office for a period of over forty years 
He entered the Patent Office during the 
administration of Commissicner Leggett 
and was promoted eventually to first as 


sistant examiner. His resignation takes 
effect on May 19th, 1911. 

Mr. Blandy is a man of much refine 
ment and culture, was devoted ta his 


will be 


the Patent Office, 
very much missed both by the Patent Of 


work in and 
fice and the profession. 

As an examiner in the class of musics! 
instruments, of which he has had charge 
for many years, Mr. Blandy was pre-emi 
nently “the right man in the right place.” 
Gifted with a remarkabie talent and love 
for music which were developed from ear 
liest childhood, under the best instructors 
here and abroad, and possessed of reten 


tive memory and great enthusiasm, he 
was useful in the treatment of the art 
during the great upbuilding of the past 
few years. At the time Mr. Blandy un- 
dertook the class of music, it was Insig- 
nificant compared with what it is now. 
As time passed his long experience was 
added to his other qualifications so that 


for many years he has been doing what 
no other man could have done. Time af 
ter time, parts of the work were 
to others, until practically his entire at- 
tention was given to the automatic or 
self-playing instruments, to which he has 
devoted his attention for the few 
years. idea of the growth of the 
inventions 
the 
the 


assigned 


iast 
Some 
may be had 
250 


musical class of 


considering one of sub 
wit, keyboard 
players, pneumatic, which at the time Mr. 
Plandy the contained 
one United States patent and at the 


from 
classes of music, to 
undertook class 
pres 
ent time contains more than 200 patents. 
O7 fifty-six sub-classes in 
forty-three 


automatic in- 
struments, contained no 
United States patents 
mere handful Many 


of instruments have come 


others a 


and the 


wholly new types 


inte existence 
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during Mr. Blandy long service, and|of the Board of Trade, and Mr. W. Tem Legal Notes article up to the work for which it wag 
others were so little known at its begin-|ple Franks, Comptroller-General of Pat The Grant Rubber-tired Wheel Patent designed were permissible. As in most 
ning as to have been practically non-jents, Designs and Trade Marks. Mr. In Held to Be Valid. —The Supreme Court controversies, each case must be consid- 
existent at such time. Among these are|}nes has represented his government at/ pa. recently (April 10th, 1911) decided ered in the light of its own facts ana 
. " - , . . . . 
the autoharp, the keyboard mechanical|*tockholm and at Buenos Aires at simi- the case of Diamond Rubber Tire Co. vs circumstances, and it appears difficult to 
piano player, so widely advertised now,|/lar conferences. The delegation will be Consolidated Rubber Tire Co., holding the lay down any positive rule governing the 
the telharmonium and several types of|accompanied by Colonel Herbert Hughes, Grant patent No. 554,675 for a rubber patentee’s control after a sale outright of 
electrical pianos which promise to endow lc M. G., Law Clerk of the Sheffield Cut- tired wheel not anticipated, valid, and in the patented invention. 
the piano with practically the capacity lers’ Company, as expert adviser, and fringed. The patent sued on was not a Ra 
of an organ for expression and sensitive | by Mr. A. J. Martin, of the British Patent broad one, the counsel saying of the RECENTLY PATENTED INVENTIONS. 
neas of touch Mr. Blandy has seen the | Office, as secretary. oe ee ww ara “Hmite — . These columns are open to all patentees. The 
claims, they are limited closely to the} 
on . 2 . , ? VEbip notices are inserted by special arrangement 

iccessive great changes that have taken | The delegation of Japan is composed specific construction of the Grant tire as | with the inventors rerms on application to the 
lace uring the as ears ¢ ( ri Jak s direc 7 > . . : . Advertising Department f the ScIEeNriFic 
place during the last thirty years in 1 yf Me rio Nakamatsu, I irector of the Im-|j¢ jg actually shown and described in the | \¢y¢7t/sin p 0 ‘ ‘ riFic 
sponse to the improved popular taste and|perial Japanese Patent Office, and Mr. patent.” 
the ability of the public to pay for better | Ke ishiro Matsui, Counsellor of the Japan The decision is of importance in indi of General Interest, 
instruments ese Embassy at Washington. From Bel-| ating the Court’s position in a casé PROCESS FOR REMOVING INK OR CoOL 

' 14 ‘ y > ¥ ' ‘ 2 oi ill YT » ¢ > ore in re al : 

The old instruments that the great mas-|gium will come a delegation composed of | where the novelty is limited to the speci-| ORING MATTER FROM PAPER.—W. B. 
ters have made immortal are still with|Octave Mavant, Chief of the Department fic construction. The invention was in a MEIXELL, Sayre, Pa rhis improvement  per- 
us; but added to them are the pneumatic |of Industry; Georges de Ro formerly at- highly developed art and, not the least poo = 2 yes Se ee ee See 

tr | org 1] an orchestrion | torney-at-law credited to the Brussels]; ae . ‘ : sai sei matter or pigment from paper The main 
elec cai Orgah and piano, “y ches on , l iiope ac ; , S8€'S influencing factor, the respondent €X-| object is to provide an exceedingly simple 
and other equa! vonderful instruments, | Court of Appeals; Albert Capitane, attor-| actly jmitated the patented device in-| process for taking out ink from printed papers, 
while other il more magnificent ones|ney-at-law accredited to the Liege Court | stead of attempting to evade it As to| Such as old newspapers, book paper, etc., with 
will doubtless soon appear Thus re-|of Appeals, and J. Brunet, Director-Gen- | novelty and utility, the Court said. “It out harming the fiber, so that the latter can 
ferring to Mr. Blandy in connection with | eral of the Department of Commerce and ate enetainis ant om anne repetition “a repulped end made again into white paper. 
} rk seems almost like a historical | Consulat Denmark will be represented : teagpty ‘ OM-WELL CONTROL.Jaues E. Surte 
‘is work seems almos ce a historical | Consulates enma : : el a the prior art. It attained an end not|ana Roserr B. ARMSTRONG, Douglas, Ariz. 
review of the art in which he has lived) by Count Moltke, Envoy Extraordinary | attained by anything in the prior art and|Among the principal objects which the in- 
his life thus far He has grown with his|and Minister Plenipotentiary at Washing-|has been accepted as the termination of] vention has in view ar To provide means 
work, has extended his acquaintance/ton; the Netherlands by F. W. J. G./the struggle for a completely successful for checking and controlling the flow of oil, 
among the leading inventors of the art|Snijder van Wissenkerke, Doctor of|tire” water or gas from @ decp bored well, and te 
to which he has been devoted, and he will} Laws and Director of Industrial Property As to the right to protection of the lim- 
be greatly missed from his accustomed| Bureau and Counsellor to the Ministry|jteqd invention, the Court says, “In its 

of Justice. Switzerland will send Dr./narrow and humble form, it may not ex 


place. 


The Congress of the International 
Union for the Protection of 


Industrial Property 
, pe appointment of delegates to the 
Congress of the International Union 


Industria! Property 


The 
the 


for the Protection of 


has been a slow process Commis 
sioner of P 


of the | 


atents, who is chairman 
been 
add 
to time as the nations 


the 


nited States delegation, has 


preparing a list of foreign delegates, 


from ‘ime 


ing to it 


make thei Among 


announcements 


important nations who were adherents to 


the former treaties and conventions and 


who have not yet announced the 


their delegates are Germany, France, Aus 
tria-Hungary and Italy The Italian gov 
ernment will not be represented at the 
Conference, owing to the fact that the 
International Expositions of Rome and 
Turin and the numerous congresses and 
conferences which will take place in the 
Kingdom of Italy this year on the occa 


sion of the celebration of the fifticth an 


niversary of national union, have ab 


sorbed the activity of many persons, who, 


on account of their technical and 


help to 
the Royal Government in the preliminary 


fic competence, are a necessary 


work necessary to prepare for its partici 
pation in the 
In addition to 


Royal 


Conference 
the 
presented te 


Washington 


this reason, Italian 


Government, having 


Parliament a project of law on industrial} 


radically 
1859, 


patents, a law which would 


modify on many points the law of 


not begin internation 
the 


settled 


now in force, could 


al negotiations until new regime in 


this matter is finally 


At 
that: Italy 


Washington, however, it is hoped 


will designate some person to 


be in attendance at the deliberations of 
the Congress and represent that nation 
Austria, Germany and France will ap 
point delegations very shortly, it is ex 


the fact two nations having al- 


their acceptance of the in- 


pected, 
ready signified 
vitation 


Commissioner Moore is now engaged in 


the preparation of the programme for the 
Congress, which is based, of course, upon 
the propositions submitted by the various 


nations. Most of these have already been 


received through the International Bu 
reau at Berne, and M. Morel, the Director 
of the International Bureau, is now in 
Washington 

he delegation mm Great Britain is 
composed of Mr. A. Mitchell Innes, Coun 
ellor o ve B h Embassy at Wash 
ingtor \ i Bateman, K. C. M. G 
late ( iptre General of the Commer! 
cial, Lab an Statisti | rtment 


names of | 


acienti- | 


|Paul Ritter, the Minister at Washington, 
assisted by W 
Fédéral 
Intelectuelle at Berne. 

|} The other adherent to 
mcatices who have not yet appointed 
delegates are Brazil, Cuba, Spain, Mexico, 
and the Pro- 


Kraft, assist 
de la Pro- 


will be 


the 


vho 
ant in Bureau 
priété 


nations, former 


Norway, Portugal, Sweden 


| te ctorate of Tunis. In addition to the ad- 
herent the Interna- 


tional Union, thirty nations were invited 


nations members of 


to send delegates and so become enrolled 


among the members of the Union. Of 
these, a very small number declined the 
invitation, and those who have named! 
delegates are the Dominion of Canada, 


|Costa Rica, Greece, Hayti, Panama, Para- 


Persia, Russia, Siam, Salvador and 
Acceptances were received from 


Hondu- 


guay, 
| 
Uruguay. 
| 
Coiombia, 


Ecuador, Guatemala, 


but 
been named by these countries. 


| The 


jras and Liberia, no delegates have 


Canadian delegation is composed 
Fisher, 


also 


of Sydney 
Commissioner of Pat 
and George F. O'Halloran, the 
|Deputy Minister of Agriculture. Russia 
has named Mr. Gregory Willenkin, finan- 
lcial attaché of the Embassy at Washing- 
lton; Greece will send Lysmaque Caftand- 
|joglou, Costa Rica will be represented by 
|Senor Calvo, the Minister at Washington, 


ture, who is 


ents, 


and Panama will be represented by Mr 
Belisario Porras, recently appointed Min- 
Washington Clifford Walton, 
of Paraguay at Wash- 
bear the credentials of that 
nation, and Edward H. Loftus, First Sec- 
retary of the Legation at Washington, will 
Siam In the absence of the 
Minister from Washington, the 
charac Mirza Ali Kuli Khan, 
represent the Shah at the Confer- 
Dr. Alfredo de Castro, First 
and chargé d'affaires, will be 
present on behalf of Uruguay. Salvador 
will send its Minister, Mr. Federico Mejia, 
and Hayti named John Hurst and 
Edgard Numa, Jr., as its delegates. 
There has been no intimation as yet as 
|to the personnel of the French, German 


ister at 
Consul General 


ington, will 


represent 
Persian 

d'affaires, 
will 
ence, and 


Secretary 


has 


and Austrian delegations, but it is likely 
that the representatives of these nations 
will be chosen from members of the Diplo- 


matic Corps now at the American capital. 


M. Morel, Director of the Bureau at 
Berne, will, upon his arrival at Washing 
ton, open a temporary headquarters for 


the transaction of the business of the Con- 


| ference, and render such assistance to the 


his ripe experi- 


Upon 


American delegation as 
ence in these matters may suggest. 
Mr. Moore, devolves the 
of caring for the details 
disposing of the 


|many questions as they arise 


}the chairman, 
arduous work 


of preparation and of 


| 
| 
| 





| And 


| 
| 
| 


cite our wonder as may the broader or 
pretentious form, but it has as firm a 
right to protection.” 

In treating the exact imitation of the 
patented device in view of the contention 
that the prior art was crowded with nu- 
merous prototypes and predecessors of 
the Grant tire, the Court very aptly says 
“It gives the tribute of its praise to the 
prior art; it gives the Grant tire the trib- 
ute of its imitation as others have done 
yet the of the claim 
seemed to make legal evasion easy.” 

It appears that the apparent 
scope of the patent coupled with the ne- 
cessity of closely imitating the patented 
the desired 


narrowness 


narrow 


structure in order to secure 


lresult, actuated the Court of last resort 


Minister of Agricul- | 


in holding the patent valid and infringed 


The Patent Monopoly Legally Consid- | 


ered.—The recent decision by the Su-| 
preme Court in the Dr. Miles Medicine 
Co. case may be regarded as bearing 


more or less on patented inventions be- 
cause it seeks to distinguish between con 
trol by virtue of patent grants and con- 
trol by way of contract in cases where 
the statutory monopoly 


is not involved 


The question of control by the owner of | 


a patent has of course been the subject 
of much litigation, and it arises directly 
and indirectly, the latter more frequently 
because of repairs to patented machines. 
An early case of patent control after pur- 
chase is that of the bale tie in which a 
patent was granted covering the buckle 
and band, and the tie as sold was marked 
“Licensed to use once only.” The parties 
sued purchased the used and 
buckles as scrap iron, straightened them 
out and connected them, in cases where 
they had been cut, and sold the ties to 
be used. The Court held this an infringe- 
ment of the patent. On the other hand, 
there are cases which appear to lean to 
the view that where the device or ma 
chine covered by the patent has by sale 
and purchase been taken out of the mo- 
nopoly, the patentee is without right to 
restrict its use for his benefit, the ma- 
chine becoming the property of the pur- 
chaser to be used or sold or disposed of 
as he pleases, so that he may repair it 
to any extent he pleases so long as the 
identity of the original machine is not 


bands 


destroyed. If, however, the machine is 
worn out or practically destroyed, the 


owner cannot rebuild substantially a new 
machine since the rebuilt machine would 
be an infringement of the patentee’s mo- 
nopoly. In one case it was held that if a 
part was so broken or worn as to require 
replacement it could not be repaired with- 
out the consent of the patentee; but re- 





pairs by means which merely kept the 

















OIL WELL CONTROL. 


provide an emergency flow checking device to 
control the rush of liquid from the well dur 
ing or at the completion of the bore itself and 
prior to the installation of the controlling 
head therefor rhe employment of the inven 
tion illustrated herewith is called into use 
only when and as a gusher is opened and when 
the same is ascertained by the drive or spurt 
of the oil or water, as the case may be, to be 
past the control rods and through the head of 


the boring tools 


Household Utilities, 


“FOLDABLE BED SPRING.—W PHOMP- 
son, New York, N. Y The aim of this in 
vention is the provision of a spring made in 
sections, capable of folding one on top of the 
other to permit convenient cleaning underneath 
the bed, and to take up very little room when 
folded for shipping or storing purposes or for 
earrying it about, especially along narrow 


halls, through doorways, etc. 

Machines and Mechanical Devices, 
AIRSHIP.—Joun W. 
Pa The invention 
raving relates particularly to 


Leets- 


the 


WADSWORTH, 
illustrated by 
the heavier 





than-air type of air ship. The object is to 
produce an air ship which will have a high 
degree of buoyancy and _ dirigibility. In its 
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AIR SHIP. 


general construction it comprises a body in 


which a_ plurality of rotatable wheels ar 
mounted. In rotating, these wheels draw in 
air, and the latter is guided in suitable ducts 
to different points of the body of the ship 
from whieh it will be discharged The direc 
tion of advance of the ship is controlled by 
controlling the flow of the air in the ducts 
referred to 

Norr.—Copies of any of these patents will 


be furnished by the Scienriric AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 
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OVER 65 YEARS’ 
EXPERIENCE 






TrRave Marks 
DesiIGcns 
CopyriGcHTs &c. 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F Street, Washington, D.C., in regard 
to securing valid patent protection for their in- 
ventions, Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured, 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 








inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 
communications are strictly confidential. Our 


Hand-Book on Patents wil! be sent free on 
request. 

Ours is the Oldest agency for securing patents; 
it was established over sixty-five years ago. 


MUNN & CO., 361 Broadway, New York 
Branch Office. 625 F St.. Washington, D.C. 











ATENTS SECURED OR FEE 
RETURNED 

Free report as to Patentability. Lliustrated Guide 

Book, and What To Invent with List of Inven- 

tions Wanted and Prizes offered for inventions 

VICTOR J. EVANS & CO., Washington, D.C. 


Classified Advertisements 


Advertising in this column is 7) cents atine. No less 
than four nor more than 12 lines accepted. Count 
seven words tothe line. Al) orders must be accom- 
panied by a remittance. Further information sent on 
request 


sent free 














BUSINESS OPPORTUNITIES. 


START MONEY MAKING mail order business at 
home, conducted in your spare hours. New plans. Big 
yrotits. Eve rything furnished. Free booklet tes how. 
W rite quick A. Foote, Box 254, Muskegon, Mich. 

$300 TO $10,000 YEARLY LN THE REAL ESTATE 
business, without capital; we will teach you the busi- 
ness by mail, appoint you spec ial representative in your 
locality. of leading real estate company, list w.th you 
readily salable properties. co-operate with and assist 
you to permanent success; a thorough commercial law 
course free to representatives. If you are bonest and 
ambitious, our FREE 62-page book will sureiy interest 


you. Address 
INTERNATIONAL REALTY CORP. 
Dept. 908, Chicago, Ill. 


FOR SALE. 


U. 8. Patent No. 987,06, covering coupling device to be 
attached to overhead Electric Conductors for Railways 
Protects life and prevents damage by fire in the event 
Further information upon 


of a break in the conductor. 
Restante, 


request Address Angel Belgodere, Post 
Mexico, D. F., Mexico. 


FOR SALE-— Patent on two row plant setter, farmers 
and canners choice. 3 men plant 10 acres perday. Can 
be seen working any time. Act quick. For further 
information and particulars address, Khoades Bros., 
Greenwood, Ind., Xt. 17. 


AGENTS WANTED. 


Scribner’s Magazine Subscription Solicitors easily earn 
Liberal Commissions and also can pick up extra prize 
money by persistent work. For full particulars regarding 
commissions, prizes, free advertising matter r, sample 
copies, etc, address Desk 80, 155 Fifth Ave., N. Y. C ity. 





HELP WANTED. 


HELP WANTED.—If you can read and write and 
are willing to try, we will teach, train aad equip you 
to be a top-notch, scientific salesman; a splendid posi- 
tion with us is then yours: no previous experience 
necessary. Wewant “Il can” and“ I will” men for our 
permanent sales force, Thisis a. opening for the man 
who wants to be a real salesman with exceptional 
muney- making « »pportunities. If you believe in doing 
business on a * 100 per cent. honesty basis,” if you want 

*success,” if your wishbone is not where your bac’ 
bone ought to be, write vs to day for fuil particulars, 
Stace, Burroughs & Co., (Manufacturers representa- 
tives), 1008 8. Michigan Avenue, Office 724, Chicago, 


WANTED, 


Established London firm (Government and Railway 
Contractors) desires Sule Agency for Great Britain and 
Colomes for some article of merit, appealing to Raili- 

ways, Tramways, Power Stations, Engineering Work, 
Shipyards and Manufacturers in general. Reply giving 
fullest particulars to Contractors’, Box 773, New York. 


LISTS OF MANUFACTURERS 


COMPLETE LISTS of manufactorers in all lines syp- 
plied at short notice at moderate rates Small and 
special lists compiled to «rder at various prices. Es- 
timates shoaid be obtained tn advance. Address 
Muus & Co., Inc., List Department, Box 773, New \ ork. 





INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY,-— You will find 
iuquiries for certain ciasses of articles numbered in 
consecutive order. If you manufacture these 
Write us at once and we will send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary te give the number of the inquiry. 
Where manutacturers do not respond promptly the 


inquiry may be repeatea 
MUNN & CO., Inc. 





goods 








Inquiry No, 9234.—Wanted a small specialty of 
merit for office, household or personal use and of uni- 
versal salability. 10 sell for from $3 to $25. Proper arti- 
cles cau be finance 

Inquiry Ne. 9 
of manufacturers 
Making ce!luloid. 

Inquiry No. 92 a6. 








5.—Wanted, names and addresses 
of machinery and appliances for 


Wanted, the name and address 








of th iro maki e New Engiand Filling Machine. 
ne a vy No. W239 «Wanted, information relative 
» HA armelee Automatic Aerated Water Still and 
ize 


lnquiry No. 9238.— Wanted, 
who own deposits of rotienstone, 
fusorial earth or rubbing stone. 

Inquiry Ne. 9239.— Wanted, addresses of parties 

1) can ship ores containing any of the following 
elements Vanadium, molybdenum, uranium, tungsten, 
titanium. 

Inquiry No. 9240. 


addresses of those 
lump pumice, in- 


Wanted, address:s of owners 


of limestone beds running not Jess than 98 per cent, 
and near a railway. 
Inquiry No. #2 11. Wanred, addresses of owners 


Of deposits of moiders’ sand suitable for heavy castings. 
Inquiry No. 9:24'2.—Wanted, addresses of makers 
of bag valves. 

















Kindly keep your queries on separate sheets 


of paper when corresponding about such mat- 


ters as patents, subscriptions, books, etc. This 
will greatly facilitate answering your ques- 
tions, as in many cases they have to be re- 


full name and address 
No attention 

Full hints 
to time 


ferred to experts. The 
should be given on every sheet. 
will be paid to unsigned queries. 
to correspondents are printed from time 
and will be mailed on request. 
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X objects to the statement in 
a recent article that gravitation was a tre- 
mendous force, and quotes a statement from 
some book that a pair of bullets would require 


a very long time to come together, if hung 
only a centimeter apart, by their own attrac- 
tion alone. A. The force between small balls 


is small because it is a law that the force is 
proportional to the product of the attracting 
It follows when the masses are great 
A paragraph has just 


masses, 


that the force is great. 


appeared in Science [see Science, March 10th, 
1911, article by Charles F. Brush, “The Kine- 
tic Theory of Gravitation”] on this point, 


quote: “When the bodies are of 
planetary size, the aggregate attraction of their 
molecules is enormous. It is easy to calculate 
that the attraction between the earth and the 
moon, which is just sufficient to retain the lat- 
ter in its orbit, would, if replaced by a steel 
cable, require that the cable be about five hun- 
dred miles in diameter. Between the earth and 
the the cable would have to be nearly as 
large as the earth; and attraction between the 
components of some double stars is millions of 
than between the earth and the 
So tremendous a phenomenon | 
a phenomenon compared with 
which all others seem trivial, must have a 
mighty origin.” We need add no words of 
our own in defense of our statement. We 
would say in addition that the force of gravi- 
tation is the same in between two 
motes in the sunbeam as between two stars in 
it is proportionate to the quantity 
attracting bodies contain. 
Moreover, the gravitating force of the earth 
will give a velocity of over a mile a minute to 
a mote or a drop of water in a vacuum at its 


which we 


sun, 


times greater 
sun. (Lodge.) 


as gravitation, 


degree 


space, since 


of matter which the 


surface in the short space of three seconds. 
We have never seen nor heard of an electric 
motor which could produce an acceleration of 


This is more striking than 
the other statement that two bullets would 
require years to come together from a distance 
of a little over a half inch by their relative 
attractions. 


(12447) C. J. W. asks: What is the 
usual voltage in the secondaries of an igniting 
system for explosive motors? A. It is com- 
monly estimated that a voltage of about 5,000 
is required to force a spark between points in 
air a quarter of an inch apart. For a half 
inch about twice as much is required. These 
are the experiment with high 
potentials. 


(12448) J. L. asks: 1. 
best material for lightning rods? 
the best authorities say that iron is the best 
material for lightning rods, and others think 
that copper is the better. Where the doctors 
differ shall decide? Probably either is 
good enough. Certainly the older belief that 
the rod with the lowest electrical 
is the best has been abandoned. 2. What is 
a diamagnet? <A. A diamagnetic 
one which places itself the lines 
magnetic field, so that its longest axis is east 
and west if the lines of magnetic force run 
north and south. A magnetic substance places 


52 feet per second. 


results of 


What is the 


A. Some of 
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resistance 
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The Wm. Cramp 
Ship Building 


Company says: 


Wm. Cramp & Sons Co., the 


greatest shipbuilding company ir 


the world—recently proved by actual 


test with the Cornell Oil Te 


Machine, that Keystone Grease is four- 
as good as some lubricants 
75 times as good as some others, 


teen times 
and 


TRADE MARK 








y U.S. Pat. Off, 
Keystone Grease maintained the 


same consistency under pressures rang- 
2,000 to 5,000 pounds—the 


ing from 
latter the maximum capacity 
Cornell Oil Testing Machine. 


Will you accept the evidence of the 
Cramp & Sons Ship & Engine 
Co., Tinius Olsen and thou- 


Wim. 
Building 





& Sons 
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What Tinius Olsen says: 


Tinius Olsen, one of the 
greatest living authorities 
on the value of lubricants, 
writes as follows: 

“The Wm. Cramp & 
Sons Co. test is remark 
able in the behavior of the 
grease under high pres- 
sures in that the friction 
remains a constant, thus 
producing a lower co-effi- 
cient of friction under tie 
higher !oads and that the 
grease maintains its orig- 
inal consistency under this 
high pressure and conse 
quent rise in temperature.” 


Keystone Motor Oil 


Keystone Motor Oil is a 
cylinder oil of the same 
high standard as Keystone 
Grease. 

Keystone Motor Ou:i is 
the enly lubricant that will 
not deposit carbon under 
any cylinder heat, and that 
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sands of expert en- 
gineers—or will you 
experiment with un- 
known lubricants ? 


cating compound 





Our Guarantee 
One pound of Keystone Grease 
is equal to three or four pounds 
of any other grease or lubri- 


rix gallons of any bearing oil, 
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will not decompose or lose 
its necessary viscosity in 
any working condition. 
The user of Keystone 
Motor Oil never knows 
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KEYSTONE LUBRICATING CO., Philadelphia, Pa. 


Absolutely independent of any other oil company. 
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New York Gry. 1777 Broadway 
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cylinder troubles. 
Keystone Grease and 
Keystone Motor Oil can be 
bought from all dealers and 
garages—or direct from 
any of our branch offices, 
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substance is 


of a! 








itself lengthwise of lines of force, so that it 
stands north and south on the earth, as a 
magnet does. Bismuth is a diamagnetic 
stance. 3. What is ether? A. There are 
many kinds of ether known to chemists. The 
best known one is the ether used to produce 
unconsciousness in surgical operations. This 
is called sulphuric ether. It is made by treat 
ing commen alcohol with sulphuric acid and 
distilling. Perhaps your question refers to the 
ether of space, which scientists believe fills all 
and through which all energies are 
transmitted. The necessity for a medium to 
transmit energy from the sun to the 
led to the hypothesis of the ether. This hy 
pothesis has been strengthened as new dis 
been found to be in accord with 
it, and now the belief that such a substance 
exists is well nigh universal. 


space 


ecoveries have 


(12449) J. P. says: What is the 
meaning of the word watt in connection with 


electricity? A. A watt is the unit of power in 
an electric motor, of which 746 make a horse- 
power. 2. What does one horse-power 
tute as applied to engines? A. A horse-power 
is the power required to lift 550 pounds one 
foot in one second. This is the same as lift- 
ing a ton of 2,000 pounds one rod in one min- 
ute. It is more work than most horses can 
do. It was determined by Watt at the 
lieries in Wales long ago, when horses did all 
the work of the engine, in the days before the 
steam engine was invented. These powerful 


consti- 


horses perhaps did this amount of work. 
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VICTOR ELECTRIC PORTABLE VACUUM CLEANER 


Vacuum Cleaners 


4 H. P. motor standard type, alternating or direct current; positive 
— vacuum pump, no valves; will maintain a vacuum of 10 in. 


We make a eoesiahy of Electric Stationa 


ELECTRIC PORTABLE 


ge; engpas qtanse body # air at each revolution ; will 

the carpet from under it; does not injure 

pon pump always accessible; weight 55 
coe work on carpets, rugs, floors or furniture. 
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STATIONARY VACUUM CLEANER 
FOR THE COUNTRY HOME 


This machine is made for use with Gasoline Exgine 
Engine and Cleaner can be put in the cellar, or any 
outbuilding. If put in an outbuilding a lead pos is 
run undergrouad to the house and connected to the 
ouse piping. 1s makes a ‘ect job The. oun- 
try home can have just as good a Vacuum Cleaning 
plant as the city house with its electric current, 
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No. 34 Folding 


BROWNIE 


Pictures Post Card Size. 


The first Brownie made 
24% x 2% pictures and sold 
for a dollar. 

It was made so well that 
other and bigger Brownies 
simply had to follow. They 
are made in the Kodak fac- 
tories under Kodak superin- 
tendence by Kodak work- 
men, Habit with these peo- 
ple means honest workman- 
ship. That’s why the Brow- 
nie, a low priced camera, has 
been and is a success, 

The No. 3A Folding is the largest of 
the Brownie family, taking pictures of 
post card size (34 x 5'4 inches). Like 
the other Brownies it loads in daylight, 
using Kodak film cartridges, It is a 
well made, serviceable and practical 
camera in every detail. It has our 
F. P. K. Automatic Shutter for snap- 
shots and time exposures, with bulb 
release, automatic focusing lock, two 
tripod sockets and reversible finder, 


Meniscus Achro- 


lens, - - - 


Price, with 
matic |} $10.00 


Do., with Rapid Rectilinear lens, 12.00 


Ask your dealer or 
cata 


uw? ite us 
lak and Br 


for complete 
ywnie Cameras, 


EASTMAN KODAK Co. 


ROCHESTER, N. Y., The Kodak City. 
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You Can’t Take the Tuck Out of It 
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fork and sprin at post 
eliminate that ki ling ra- 
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The only American motor- 
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Heat from Dust 
(Continued from page 444.) 


burning, and therefore large 


no smoke nh 


amounts of it are now being removed 
from the banks, where it has been stored 
for years, subjected to a washing pro- 
cess if necessary and shipped to the 
larger cities of New York State and New 
England, where it is sold as a fuel for 
heating office buildings and producing 
power in plants located in cities having 
strict smoke laws. New York city is the 
largest user of this culm. 

This anthracite culm makes excellent 
briquets and gas-producer fuel, as will 
be shown presently. 

Coke B Coke breeze is a by- 
product of the coke or gas industries. In 


preparation of illuminating gas, the 
resulting from the distillation of 
when removed from retorts is in 
large and and 
dust and sizes are 
breeze. 


coke 
he coal 
the form of small pieces 
dust. This 
called coke 

In the 
the bee 
methods, 
arge 


smaller 
manufacture of coke, both by 

and by-product 
is also obtained in 
quantities. Methods of utilizing it 
described further on in this article. 
and Wood Waste. One of the 
wasteful of 


hive oven 


coke breeze 
are 
Sawdust 
industries is 
George B Frank- 
on “Wood 


our 
industry. Mr 

states in a recent article 
and Its Utilization” that the best 
model mills can do at the present 
in the logging and milling part of 
industry is to save a scant 40 per 
cent of the total weight of the wood in 
lumber, laths and shingles. Fifteen years 
ago the average was probably only 30 per 
cent. The average, is about 35 per 
cent lumber and 65 per cent waste. This 
slabs, and 
15 per cent of the 


most 
wood 
forter 
Waste 
that 
time 


new, 


waste includes stumps, 


sawdust. From 5 to 


tops, 


logs sawed go into slabs. About 20 per 
cent of the log goes into sawdust. The 
most economical lumber mills in the 
country, at Marshfield, Oregon, saw on 
an average 100,000,000 feet of lumber 
in a year, or approximately 150,000 tons 
of lumber. On the basis of 65 per cent 
waste, this one mill alone produces an- 
nually 225,000 tons of wood waste, and 


this waste is burned either on the ground 
where the trees were cut or in waste 
burning furnaces at the mill. If one 
mill, and that the most economical, pro 
duces annually 225,000 tons of waste, 
then the total for all the mills in 
this country must be enormous. 

This be utilized in 
several which will be 
mentioned. 

Lignite. 
between 
quality. 
brown 
acteristic 


loss 


wood waste 


some 


can 
ways, of 
Lignite is a variety of fuel 
peat and bituminous coal in 
One form of lignite is called 
Germany from its char- 
In this country it is the 


coal in 
color 


'eustom to speak of two kinds of lignite, 


viz.; lignite and black lignite. 
There are immense deposits of lignite 
coal in the western and southern States, 


the most important deposits being found 


in Texas, North Dakota, Colorado, Mon- 
tana and California. These deposits 
vary in thickness from a few inches to 
over thirty feet. This fuel contains a 
high percentage of water, American lig- 
nites having as high as 42 per cent of 
moisture in them when fresh from the 
mine. This high moisture content de- 
creases the heat value of the fuel, and as 


special furnaces are re- 
quired to burn the raw lignite properly 
Lignite cannot be stored in the open in 
large account of the slackening 
down that takes place when it is exposed 


it is non-caking, 


piles on 


to the weather for only a few weeks 
Spontaneous combustion also occurs 
more easily in piles of this fuel than 


with bituminous coal 

Peat. Peat is the lowest grade of fuel 
recognized in the classifications of fuels 
It is the partially decomposed remains of 


moss, and other similar plants, which 
are found in wet marshy places. Its 
high moisture content (sometimes as 
high as 85 per cent) has prevented its 
extensive use as a fuel, as all attempts 
to dry it artificially on a large scale 
have not been profitable, as the cost of 


handling large amounts of raw material 
and supplying heat to dry it is prohibi- 
tive 

Numerous experiments In this country 


to utilize peat for fuel have not met 
ith much success up to the present 
time, but possibly in a few years the 
high price of other fuel will lead to 


the | 


development of peat for fuel in 
districts near the peat beds. 

Methods of Utilizing Fuel Waste. 
There are two general methods of utiliz- 
ing the fuel material described above. 

The gas-producer to convert it into 


further 


1 
| cousom rcial 
The briquetting process to convert 
it into a domestic fuel. 
| Gas-Producer. The gas-producer has 
been brought up to such a state of per- 
fection that it is without doubt the 
efficient means of obtaining power 
poorer grades of fuel. To those 
not familiar with the principles 
of gas-producer it may be well to 
sees that a gas-producer is an ap- 
paratus for burning a thick bed of fuel 
into which air is blown. Steam is also 
sometimes introduced with the air 
Combustion of the fuel in the lower part 
of the apparatus forms carbon dioxide, 
and this is partially reduced to 
monoxide in passing through the in-| 
candescent fuel in the upper part of the 
bed. The steam is broken up into hydro 
gen and oxygen 
bon monoxide are combustible gases 
diluted by nitrogen and some 
dioxide they form producer-gas 
has comparatively low heat value. 
This producer-gas when used in a gas 


powe r 
| 9 


most 

from the 

who are 
the 


carbon 
which 


engine produces power at a much 
greater efficiency than is obtained by 
|the steam boiler and steam engine. 


| 
European countries where the 
supply of high grade fuel is limited, gas- 

are extensively used as a 
generating gas for power pur- 
from lignite and waste fuel mat- 
terials In the interior of Mexico, 
where coal is scarce, mining companies 
use a scrub growth of wood for gas-pro- 
ducer fuel with satisfactory results. 

As industries develop in those parts 
of the West and South where vast de- 
posits of lignite are to be found, we 
may look for a rapid increase in the 
number of producer-gas plants using 
lignite fuel to supply the power required, 
and as these parts of the country become 


In those 


producers 
|}means of 


| poses 


more thickly populated by people en- 
gaged in agriculture as well as in in- 
dustrial pursuits, there will be a de- 
mand for lignite briquets for domestic 
fuel. 

Bituminous slack, anthracite culm, 
wood waste, lignite and even peat, if the 


latter is partially dried, can be used with 
excellent efficiency fn the gas-producer. 
Coke breeze also gives good results as a 
gas-producer fuel. Lignite even in the 
raw state furnishes an excellent pro- 
ducer-gas even better in heat value than 
the gas produced from the best grades 
of bituminous coal. This improvement 
is due in large measure to decomposition 
of the large amount of moisture found in 
the lignite into hydrogen and oxygen. 
Peat is a good gas-producer fuel if air 
dried before use so that it contains less 
than 40 per cent of moisture. 

Briquetted Fuel The process of 
briquetting fuel, although not very well 
known in this country, is perhaps the 
best method of converting a low grade 
fuel into one of higher value and of util- 
izing the waste from mining high grade 
fuel. The briquetting process is a 
method of converting loose pulverulent 
material into soiid blocks called briquets. 
This briquetting process has been suc- 
cessfully used by European countries for 
the last thirty years. 

In the year 1908 the world production 
of 
tons of which Germany produced 20,900,- 
000 short tons, or 73 per cent of the total. 
In the same year the United States pro 
duced only 90,358 short tons valued at 
the plant at $323,057, or an average price 


of about $3.50 8. ton. In 1909 the 
United States produced 139,661 short 


tons, an increase of 54 per cent in quan- 
tity and valued at $452,697, or $3.25 per 
ton, so that it is evident the industry ts 
making substantial progress in the 
United States. There were sixteen plants 
in this country which produced fuel 
briquets in 1909, and while some of these 
plants were only experimental, about one- 


basis and are apparently meeting with 
success. 

When the public is once familiar with 
the advantages of briquetted fuel, it is 
safe to say that there will be no difficulty 
in selling all that can be made at a profit 
of not 





The hydrogen and car-| 
and | 


briquetted fuel was 28,600,000 short} 


third of them are built on a practical | 
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less than one dollar a ton. If! 
sacked and peddled at retail $6 to $8 per) 
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JAGER Marine 
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4-Cycle Engines 
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built. Single lever control, com- 
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CHAS. J. JAGER CO. 
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How Manufacturers 
Can Increase Their 


BUSINESS 


Read Carefully, Every Week, the 
Classified Advertising Column 
IN THE 
SCIENTIFIC AMERICAN 
Some week you will be likely to 
find an inquiry for something that 
you manufacture or deal in. A 
prompt reply may bring an order. 
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This GRINDER 


Has no pumps, no valves. No piping | 
required to supply it with water. Always 
ready for use. Simplest in con- 
struction, most efficient in opera- 
tion. Price will interest you. 


W. F. & Jno. Barnes Co. 


Established 187 


1999 Ruby St. Rockford, I. 


HALF DOLLAR TAP WRENCH 


worth twice its price is our No. 174, as shown in cut 
It is made of steel, neatly 
finished, and will huld any 


tool that can be put into it— === 

taps, reamers, dmils, ete, 

Holds tools of any shape, 

round, square or oval. 3inches long. Price 50c. 
Send for 232 page catalog No. 18-B. 
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MANUFACTURERS, ADDIT JONAL CAPITAL 
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A. F. DOW COMPANY 
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ton may be realized, but of course this 
would be an exceptional case. 

The general method of briquetting a 
fuel is to mix the powdered material 
with from 5 to 11 per cent of pitch from 
coal tar, water gas tar, asphalt tar or 
similar substances and heat the mixture 
until the binder is softened, after which 
the plastic mass is pressed in suitable 
presses into briquets of the desired shape. 

Briquets can be made from bituminous 
slack, anthracite culm, wood waste, lig- 
nite and peat. Some grades of lignite 
do not even require the addition of bind- 
ing material. Briquets are superior to 
the fuel from which they were made be- 
cause the uniform size of briquets per- 
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Save you $10 to $25 micdlemen'’s profit on every bicycle. Highest grade models with 

pupetaret root fires, Imported Roller — pedals etc., at Prices no higher than cheap 
es; also reliable medium odela, at un men. of low prices. 

RIDER A A GENTS | WAN NTED Rees district to ride and exhiblt a sampic 

19a: “Ranger” Bicycle furaishedby us. Soe ws will be 


low prices and the liberal propositions and » will 
bo on oa art ape 














toy mA ey -_ town. Write at once for our special offer. 

- =, fn phe a = me - a pair of tires from anyone at any price until caer v pees Se catalogue 

Va beralterms. BICYCLE DEALERS, you can sell our bicycles under 
i — pecans Fd oe bape Orders filled the wae x. eived, 

- « Chicago setafl stores wil? 











moons HAND BICYCLES —a limited number taken le by ow 
ES, COAS ript ie bargain It mailed free. 
rear wheels, inner tu amps, cyclometess, parts, repairs 
RA and everything in the bic le tine at a = CPR, 
eer wait i write piy for our Large Catalogue nih te and of 
information. Tc oaly costs a postal to get everyth ig. Write it 


MEAD CYCLE CO. Dept. W175, CHICAGO, iLL. 











mits better combustion and efficiency; 
they withstand the effects of weathering | 
longer; if properly made they burn with 
| less smoke; they are cleaner to handle; | 
there is less loss by breakage in trans-| 
| portation and the danger of spontaneous | 
| combustion is eliminated when fuel is | 
| stored in briquetted form. 
| Briquetted fuel is now on sale in New 
| York city and vicinity; Detroit, Michi- 
| gan; Kansas City, Missouri; Indianap- | 
|olis, Indiana; St. Louis, Missouri; Su-| 
perior, Wisconsin, and other cities. 

Coke breeze, although of good fuel 
value, has been to a large extent wasted | 
and many attempts have been made to; 
briquet it, but up to the present time 
with small success, owing to the abrasive 
action of the breeze which acts very 
much like carborundum and wears the 
dies and working parts of the machinery 
quickly. Attempts to briquet it are being 
continued, however, and it is to be hoped 
that ultimately this can be successfully 
done. 

Bituminous slack and anthracite culm 
can be made into excellent briquets and 
practically all of the fuel briquetting 
plants of the country are at the present 
time using one of these two fuels. 

Sawdust is briquetted by several firms 
in Europe for a household fuel. Saw- 
briquets, while almost as easily 
ignited as wood, burn much more slowly 
owing to their having been compressed 
so highly in the making. This is an ad- 
vantage as the fire does not need replen- 
ishing so often 

As stated above, some varieties of lig- 
nite can be briquetted without the addi- 
tion of binding material. To do this, 
however, a very high pressure is re- 
quired. Those lignites which require | 
binder to briquet them can nevertheless 
be made into good briquets which will | 
stand the weather better than those made | 
| without binder. 

; In Germany, brown coal briquets have 

| been used for the last thirty years as a 
|household fuel, and in the year 1908 
| 15,700,000 short tons of these brown coal 
| briquets were produced in that country. 
North Dakota is now carrying on investi- 
gations looking to the utilization of the | 
lignite deposits within the borders of 














Corliss Engines, Brewers’ that State. 

and Bottlers’ Machinery. 
| the same method used for coals and lig-| 
Milwaukee, Wis. | nite, but considerable success has been 


Peat cannot be profitably briquetted by | 


met with in converting peat into fuel| 
by “machining” or macerating the raw | 
peat and squeezing the wet mass through | 
the gradually narrowing orifice of a so- 
called “auger machine,” cutting the peat 
into su‘table lengths and then stacking 
these vieces to dry in the open air or in 
low sheds with roofs but no sides. In 
parts of Germany and Sweden the manu- 
facture of these “wet pressed” briquets 
has attained considerable importance. 

Since 1904 the United States govern- 
ment has carried on extensive investiga- 
tions of the steaming, briqueting, gas- 
producer, coking, and other qualities of 
the fuels of this country and the results 
of these valuable investigations have 
been published in bulletins of the United 
| States Geological Survey and the Bureau 
| of Mines. These bulletins may be ob- 
tained without charge by application to 
the director of the Bureau of Mines, 
Washington, D. C. 


Behavior of Iron in Concrete.—Accord- 
ing to The Engineer, a reinforced con- 
crete slab roof, built in Paris in 1852, 
in which was imbedded some small 3%- 
inch I beams, has shown a perfect pres- 
ervation of the iron. Thirteen years ago 
a portion of the concrete was removed, 
and the iron found to be in perfect con- 
dition. Recently a similar examination 
was made, which failed again to detect 





92 STATE STREET BOSTON, MASS. 

















= | 
"$200 
A trim, fast, handsomely cectvned pi is dry, safe and 
seaworthy. It leaves a clean wake Lory: but — or disturbance of 
the water and is without doubt the fastest boat of its built. 


Length 15 ft., beam 4 ft. 6 § 8 persons comfortably. dS miles an hour, Equipped with Ferro 5 H. P. engine. Metal 
air chambers under decks {like -) Tife-boat) insure absolute safety uto Craft sil_ncer eiiminates all noise. Has outboard gasoiine drain, 
WRITE FOR FREE FOLDE 
that illustrates and describes the Auto Craft Specials or send 10 cents peas for our Big Boat Catalog that gives detatied spectiiestions 
of our complete line of craft, including 21% ft. Aete Craft 8; ‘i erre and Reverse Gear) 1 26 Mf. Ante 
Craft Speeial (6 H. P. Ferro and Reverse r) $450; 26 ft. mabout (11 H. P. Ferre) $775, and many other 
interesting models. Auto Craft are “built on honor,” We Guara y—Silence—Speed—Comfort-—Durability sad Satisfaction. 
Dealers in All Large Cc thes. 


THE CLEVELAND AUTO BOAT MFG. CO., 1047 River Ave., N. W., Cleveland, Ohio, U.8.A. 























ALOE—For Sixty Years the Standard of the World for Quality. 


° . - * . 
Civil Engineering and Surveying Instruments 
DRAWING MATERIALS AND SUPPLIES 
BLUE PRINT PAPER, TRACING CLOTH, ETC. 
“FREE” Write for Catalogue. Sent “FREE” 


A. S. ALOE CO., 507 Olive Street, St. Louis, Mo. 


Established 1860— ALOE 

















“RUNS LIKE A SCARED RABBIT” 


P Writes Cleburne Grady, Moutgomery, Ala , who while yet a green 
Fee ep hand at motors averaged 12.92 miles per hour on a §.62 mile river trip 


Perfection Marine Motor 


The “Perfection” is so worthy of the name ‘t needs little attention. Just a regular 
flow of gasoline and a good spark will keep it working on hard towing, ferrying or 
oe are Jaunts—and it wil last as long as the boat. We build 2, 944, 344, 4 6 and 8 
H.P, in t wom hy cylinder and 8 to 80 H. P. in the two, three and four-cy linder engines. Prices 
range from $40 to $450 according to type and horse power. Write for catalog. Send for oer 


Stationary Kerosene Engine Catalog if interested. CAILLE PERFECTION MOTOR CO., 128 Callie St., Detroit, Mich. 























MULLIN Mandsame Froe Rook 
H Fi 6 
Send to-day for the handsomest boat book ever x a mn ‘1s 
trated in colors. Describes famous Mullins line = ful. Mullins 
Steel Boats can’t send or w Bros as 5 pees scless 
a ve models, 16 to 26 f., & wen. "inv estigate 


horsepe 
Pull line row boats and duck boats—$22 to §38. 


Get FREE book, 
THE W. H. MULLINS CO. 
118 Franklin Street, Salem, Ohio 


@ A HOME-MADE 100-MILE WIRELESS TELEGRAPH SET 


Read Scientific American Supplement 1605 for a thorough, clear description, by A. Frederick Collins. Numerous adequate dia- 
grams accompany the text. Price, 10 cents, by mail. Onder team your semaines <2 Citane © Co., Inc., 361 Basdenw. N.Y 


New York Electrical School Nulite Gasoline Table Lamp 


A beautiful lamp for homes, be 




















offices, stores, by 








Offers to men and boys a theoretical! and practical cafes. Portable, safe; « 
course in applied electricity without limit as to time. rolled on the floor without ¢ Ke 
Instruction, individual, day and night school, 800 C. P. of soft, brilliant light, 


e- 
Paul paneee ee -— up-t date yy learn Also 900 different styles of lamps avd syete 
1y doing, an y practical application are fitted to ae a v . 
enter all fields of electrical industry fully qualified. ACENTS - on are wwe, eet ee eee 
School open all year. Write for free prospectus. where. Write for § Offer. P 


27 West Seventeenth Street NEW YORK 


National Stamping & Werks 
412 So. Clinton St. CHICAGC 





AIRCRAFT 


The World’s Great Magazine 











BUILD A 2-H. P. 


MOTOR BOB 


Our booklet “HOW TO BUILD A 
MOTOR BOB” containing fall instractions, slinpie 
drawings, pictures and list of parts sent for ¥ 

Motor Bob Mfg. Co. Dept. E. Main & Amherst Sts., Buffalo, 5.1. 












of Aerial Flight 





A Collection of Issues Makes a Complete 
Aeronautical Encyclopedia 


Edited by Experts under the General Supervision 
of A 


20 YOU HAVE KNIVES TO GRINE S'LVER 
TO POLISH, SMALL TOOLS TO OPERATE 
WASHING MACHINES OR WRINGERS TO RUN 


LET THE RED DEVIL 


Ifred W. Lawson 
—_—_—_—— Water Motor Do Your Work 
Accurate Construction Work a Special Feature At tached to any water faucet will develop up 
Complete Records and Statistics witne Ay - yh mee 
New Flyers Described b... Improved bucket = hea 7 = 
Details of Model Building lpching, K HLF. on Ma $0 tha.water | 


= ninde, 


Machine, 4 H. P. on \& in. pipe, 80 lbs. water pres- 
sure; | H. I’. on 60 Ibs, pressure, 2 in. pipe, Net 
». 14929 —4 in. 





° price $4, cash with or de 
Mlustrations from every Quarter n iahing, fans, sowing 
of the Globe . ’ en Pentisis, rug 
polish and pulley,@8, No. 1498 —4 in, Be. 
tor and pulley only $8.50, cash with or- 
Recent numbers contain exclusive articles : der, Money back for avy reason. Order 


your moter from dealer or from us, Sen 
your water pressure a 1d shee of sapply Pine 


by such famous men as: Clément Ader, 
Active Agents wanted, 


Louis Paulhan, Robert Esnault-Peiterie, Louis 
Bleriot, George F. Campbell Wood, Denys P, 
Myers, Hudson Maxim, Sir Hiram Maxim, 
A. Lawrence Rotch, General James Allen, 
Glenn Curtiss, Chas, K. Hamilton, Henry A. 
Wise Wood, Major 8. Reber, Israel Ludlow, T. 
R. MacMechen, etc., ete. 


DIVINE WATER MOTOR CO 
DEPT 12 UTICA, N_Y 


SUBSCRIPTION RATES: 
$1.50 per year $1.00 eight months 
50c four months Single copies 15¢ 
Back numbers 25c per copy, except April, 1910, 
which is $1.00a copy, and December which 
is $1.25 per copy. Bound books in 


3-in-One keeps all fishing tackle in per- 
fect order. Reels oiled with 3-in-One won't stick or 
hang at critical moment. They always work sasily 
and surely, 3-in-One will net gum, ture black or 
sticky. 
3-in-One prevents rust on steel rods, keeps juints 
ont ee clean and asec preserves wouodea 
. ee is, too, making them tough and pliable. 
cloth of the first twelve raw your line, silk or linen, through reg moist- 
numbers $3.50 ened with 3-in-One. Makes it stronger and last 
—— longer. Will not rot, twist or tangle, preserves, lines, 


nets and traps in ei fresh or salt water 
THE LAWSON PUBLISHING COMPANY || ff FREE tx SiOs stor coenne Moye be 
37-39 E. 28th St., New York, U. S. A. 





liberal free sample and Looklet. 3- 
Broadway, N 


OIL COMPANY, 14 ew York 

















any deterioration. 





















SCIENTIFIC AMERICAN 


May 6, 1911 








FREE ‘SPECIMEN 


ae ‘TABLOID’ (RYTOL 2’ 











UNIVERSAL DEVELOPER 
atives, prints, etc. 
Send P sé veer postage 4 
‘ Wi / S/S Ss Zs 
> >> LZ é 
L  JBURROUGHS WELLCOME 4 CO., 35, West 33n Sraeer, N.Y. 









Makes and barns its own 
gas. Pure white 300 candle 
power light, more brilliant 
than electricity or acetylene, 
and cheaper than kerosene, 
Casts no shadow. Costs two 
cents per week per lamp. 
No dirt, no grease, no odor, 
wd 6 oin every 
country on earth, 
styles. tvery lamp war- 
ranted. Agents wanted, 
Write for catalog, 


THE BEST LICHT CO. 
87 E. Gth St., Canton, 0. 


civilized 
Over 200 


















WHAT YOU CAN DO WITH 
A MAXIM GUN SILENCER 


ITH a Maxim Gun Silencer on your .22 

rifle, you can hold indoor target practice 
without noise Ye u can kill more muskrats, 
small game, ducks, e no noise tc frighten 
them. Makes Crow Shooting a_ sport. On 
high-power rifles, it prevents the back-kick” 
and improves marksmanship. @ The 
Silencer prevents -oncussicn. Reduces recoil. 
Stops flinching. It attachcs immediately—no 
threading required. If not at your dealer's, 





send price and his name; wv will ship direct, 
prepaid. Price for. 22 cal.,$5. High-power rifles, 
any cal, $7. State make and model of rifle. 


Write for interesting reading matter 


MAXIM SILENCER, Hartford, Conn. 


s Me » (rau s 











~ Nickle-plate 
om, 






WH step the most viei dog 
man) eithent permascomt inary. rs r 


tr 


1 
Hh ister, 100, 





' 1 dealers, of 
w Pistol, be. M 
PARARG, STEARNS & CO., 





“208 Sheffield Avene, Bre = ay 8. Y. 





BE A WATCHMAKER 
Bradley Polytechnic lastitute 


rological Lb partmens 
Peoria, Hiinols 
Formerly Parse Hoerological Inst 
Largest and Rest Wateh Sehoo! 
im Ameries 
We teach Wateh Work, Jeweiry, 
Eagraving, Clock Work, Optics. 
Tukion reasonable. Board and 
rooms pear school at moderate rates 
Send for Catalog of Informatior 














Rose hy egg Institute 


A college of Engineering; 
Elec trical, Civil and Chemical 
itecture. Extensive shops, well 
rats all de ay me es iw enses low. 
{ atal mue ‘address EES. Pres. 





cles in 


2th year. For 


Grow Mushrooms 


For Bio and Quick Profits 
Te ar perience enables me to giv 
practfcal instructions that w add ¢8 to i 
per week to arf me with erferi 
with regular cocupation. For full pentane 


vd fre k, address 
Tv KSCN MUSHROOM FARM 
e106 | N, Westers Avenue Chicago, Lilinois 


' Your PATENTS 
Incorporat 











and BUSINESS 
is ARIZONA 


elcast. Hold meetings, transact 

sany where v= Ks By Laws and forms for making stock 

‘ a « a y or services. free. President Stoddard, 
RMER SEX RETA ‘Y OF AKIZONA, resident agent for 


many thousand companics Reterence: Any bank in Arizona 


STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX. ARIZONA 


WEL DRILLING 


MACHINES 


styles, for drilling either deep or 
in ~ 1y kind of sell or rock. Mounted on 
sithe, bn ith engines or he » powers, 
and durable Any mechanic can operate 
Send for catalog 


Wit. LIAMS wmananens ana N. Y. 














“HOW TO REMEMBER’ 
Bent Free to Keadere of this Publication 






Youere no 5 Intellectuellythan 

ete yous memarye Ea ineapensive. In- 

suctss creases income; « a memory for 
faces, names, ‘bee ness details, studies, con- 

versation; develope will, public spoaking, personality, 

Bend teday for Free Box ri let. Address 

DICKSON BEMORY SCHOOL, 100 Auditorium Bidg., Chicago 





SALESMEN WANTED 


Trained Salesmen earn from _ $1,200.00 
$10,0@ 00 a year, and expenses. Hundreds a 
ons now open, No experience needed 
eofthem. We will assist you to secure 
you can get Practical Expert- 

men and earn $100 a month or 
you are learning. Write to-day for 
‘A Kniokt of the Grip,’* list 
ot good openings, and testimonials from hun- 
dreds of men recently placed in good positions. 


Address nearest office, Dept. 237 


Matioaal Salesmen’s Training Association 
Hew York Kaneas City Seattle New Orleans 













6 ence as 
nore while 
ur free book 











Aeronautics 

The Aeronautical Society 
The first annual banquet of the Aero- 
nautical Society occurred at the Hotel 
Astor, New York city, on the evening of 
April 27th. Although the society is more 
than three years old and has nearly 400 
members, it has never held a banquet be- 
fore. The president of the society, Mr. 
Hudson Maxim, presided and made an 
elaborate speech in presenting to Wm. R 
| Hearst the Society’s annual medal for the 
most laudable act in furthering the cause 
of aviation. 

The $50,000 Transcontinental Aeroplane 
Prize.—Mr. Hearst responded and said he 
hoped his $50,000 prize for a transcontin- 
ental flight, which is up for competition 
until next October, would be the means of 
developing an aeroplane suitable for ex- 
treme long distance cross-country work. 
As for the war aeroplane, he did not think 
this would have an extended use, chiefly 
because there would be no wars. But 
for purposes of peace and commerce he 
believed the heavier-than-air machine 
would be widely used. He welcomed the 
interest now being taken in its develop- 
ment by our government, as he recog 
nized that an aeroplane that would 
carry a cannon could just 
used to carry a board of trade or a bale 
of merchandise. 

Attitude of Our War Department 
Toward Aviation.—Brigadier General 
James Allen, chief of the Signal Corps, 
told of what the War Department is try- 
ing to accomplish with its $125,000 ap- 
propriation. He said the Signal Corps 


Banquet. — 





| load of 400 pounds in excess of the aviator, 
fuel, etc., and of flying as far and as fast 
as possible when fully loaded. That the 
War Department will pay good prices 
for machines that fulfill the require- 
ments is shown by the purchase last 
week of new Wright and Curtiss bi 
planes at $5,000 and $6,000, respectively. 
The new government aviation field at 
College Park, Md., is open for the use cf 
aviators, and permission to fly at gov- 
ernment posts such as West 
Governor’s Island, and the like, 
readily be obtained. General Allen hoped 
that the amateur aviators of the country 
could be called on in time of need, and 
he made it plain that the government ox- 
pects to help them in practical experi- 
mentation whenever possible. The theo- 
retical side of aviation will be taken up 
in a laboratory at Washington. 


Langley and His Part in Aviation.— 
Dr. Charles D. Wolcott, secretary of the 
Smithsonian Institution, spoke on “Gov- 
ernment Interest in Aeronautics.” After 
telling of Prof. Langley’s experiments 
and his production of a steam driven 
model that flew half a mile above the 
Potomac River in 1896, Dr. Wolcott ex- 
plained how our government came to the 
aid of his renowned predecessor and en- 


abled him to build a man-arrying ma- 
chine. As is well known, this following- 
plane biplane was never successfully 


launched. 

President Taft on Aviation.—The ar- 
rival of the Hon. William Howard Taft 
was the cause of great cheering. The 
President spoke reminiscently of the 
progress of invention as noted by him 
years ago when he was a lawyer and a 
judge and came into intimate contact 
with inventors and their work. In clos- 
ing he said that he was ready to go up 
whenever an aeroplane was produced 
that would lift his avoirdupois. 


Aeronautic Invention.—The Hon. Ed- 
ward B. Moore, Commissioner of 
Patents, spoke on “The Significance of 
Aeronautic Invention.” He told of the 
great influx of aeronautic patents and 
showed how the American inventor is 
earnestly striving to perfect and improve 
the machines by which we navigate the 
air. He was followed by Rear Admiral 
Peary, who spoke of the possible use of 
the aeroplane for polar exploration; by 
Capt. Washington I. Chambers, who 
talked on the “Development of Naval 
Aviation”; and by Willis L. Moore, who 
told of the meteorological problems in 
connection with aeronautics. 

Exhibition Flights.—A southern flying 
machine concern displays with some 
pride contracts amounting to nearly one 
hundred thousand dollars for exhibition 
flights the coming season. 





as well be| 


wants aeroplanes capable of carrying a} 
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Electricity 

Metal Filament Street Lamps in Berlin. 
—Owing to their economy of operation, 
metallic filament lamps are beginning to 
compete with arc lamps for street light- 
ing in Europe. One point in their favor 
is that the first cost of the lamps is much 
less than for arc lamps. One of the large 
German companies proposes a_ street 
lighting system for Berlin, using 200 to 
400 candle-power lamps hung from wires | 
stretched the street and spaced | 
along about 150 feet apart. 

Austria’s Longest Electric Line.—The | 
longest electric railroad in Austria is the 
| 40-mile line running from Trient to Male, 
and it ranks among the long lines in 
Europe. It was built especially as an 
electric road, and is narrow gage, using 
|overhead trolley and working on 800 volts 
direct current. The motor cars have four | 
50 horse-power motors, one on each axle. 
Current for the line is taken from the| 
distant hydraulic station of Sarca on | 
20,000 volts, this being reduced in three | 
substations along the railroad in order 
to feed the troliey wire. Freight and 
postal cars are also used. 

The Highest Wireless Station in Ger- | 
many.—This will be the one which the 
Bavarian Government is to erect on the 
height of Zug, and will cover quite a| 
wide radius. During the recent trials 
of instruments at this point it was found 
that signals could be taken from the 
Norddeich wireless plant, these being the 
time signals which this latter station is 
now sending out. Owing to its elevated 





across 





|position it is intended to use the Zug 
|post for meteorological work in connec- 
tion with weather signals. The new 


plant will be erected this spring as soon 
as the weather permits. 

A German Cable to South America. — 
It is expected that the first cable from 
Germany to South America will be com- 
pleted during the present year The | Pr 
route is from Emden by way of Teneriffe 
and Monrovia; thence to Pernambuco. | 
The new cable will serve the double pur-|i 
pose of connecting the German colonies 
in West Africa with the fatherland, and 
facilitating Germany’s immensely im-| 
portant commercial relations with South 
America. On the purely scientific side 
the laying of the cable will yield a series 
of soundings over a tract of the South 
Atlantic that has hitherto been little ex-| 
plored. 

Marine Cable Disturbed by Trolley Sys- 
tem.—Recently it was found that the op- 
eration of the syphon recorder of the sub- 
marine telegraph cable at Cape Town, 
South Africa, was interfered with by a 
trolley line. The shore end of the sub- 
marine cable for the length of a mile was 
at a mean distance of one-half a mile 
from the trolley line. As a remedy, a 
second or dummy cable, with an earth 
plate, was laid as nearly as possible over 
the old one, and this effectually can- 
celled the disturbances. Observations 
made in London have shown that the 
earth's magnetic field is disturbed over | 
the whole neighborhood of the City and 
South London Electric Railroad, and in 
the United States the utility of our mag- 
netic observatories has more than once 
been threatened by the trolley. 

New Norwegian Electric Railroad. — 
An electric railroad of some interest is 


soon to be opened in Norway, and 
the current will be furnished by the 
great hydraulic plants of Rjukan and 
Sraelgfos. The railroad has been run- 


ning for some time with steam locomo- 
tives, but it is now being changed over 
to the electric system. It starts from 
Nottoden and the first section ends at 
Tinnoset on Lake Tinn. A steam ferry 
makes connection across the lake for 20 
miles so as to reach the second section, 
starting on the lake shore at Rollag} deta 
and ending at Saaheim. The electric 
railroad will start with the use of five 
single-phase locomotives of German build, 
three of which are of 45 tons, 500 horse- 
power size, and the other two a smaller 
type of 20 tons and 250 horse-power. The 
first section of the railroad will use 
power from the Svaelgfos hydraulic plant 
and the second section from the Rjukan 
plant, at 10,000 volts. Since electro- 
chemical industries, notably for  nitro- 
genous products and carbide, are develop- 
ing around the two hydraulic plants, the 
electric railroad will handle a consider- 
able amount of freight of this kind. 
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Mechanical Books 








Mechanical Movements, 


Powers and Devices 


By GARNER D. HISCOX, m7 E. Octavo, 403 
pages, | 788 illustrations. Price, $2.5 


This is a Collection of 1,788 specially. un illustrations of 
fferent by de- 
ive text. hi is practically a ee of mechanical 
ep ms Bowens, ices and AD women contains an il- 
ah ree pay of the greatest variety of mechanical move- 
in / oie language. This work covers nearly the 
~ | inventive field, and is of much 
tsmen, mechanics, machinists, engineers 
in any way in the devising and opera- 
tion of mechanical work of any 





a pu 
fa ey range of the 


alue to inventors, 


‘Mechanical Appliances, 


Mechanical Movements and 
‘Novelties of Construction 


By GARDNER D. HISCOX, ry E. Octavo, 3% 
pages, 970 illustrations. Price, $2.5 


@ This book, while complete in itself, is in fact a cupplemen 
to the prec volume. Unlike the first volume, whic 1s more 
elementary in character, volume contains illustrations and de- 
scriptions of many combinations of motion and of mechanical de- 
vices and appliances foundin different lines of machinery. Each 
device is illustrated by a line drawing with a com; je description, 


oune its wor parts method of operati The 
machines illustrated and described poor — immense “eld and 
have been carefully selected to supply the needs of those seeking 


either general or special information. 

@ Special Offer: These two volumes sell for $2.50 each, 
but when both are ordered at one time, we send them prepaid 
to ony address in the world on receipt of $4.00. You save 
.00 by ordering the two volumes at one time. 


Modern Plumbing 
Iilustrated 


By R. M. spank Quarto, 392 pages, 55 full- 
page plates. Price 


»E A very qpueeieine yet. illustrating and describing the 
ainage and vent gs, apartments and public 
buildings. The very > tates ond most approved methods in all 
branches of eatery installation are given. The standard book 
for master Plum om ~~ PE bodice plumbing inspectors, 
boards of health, of plumbing examiners and for the 

property owner, as — as he workman and apprentice. It con- 
tains fifty-five entirely new and large full pages of illustrations 
with descriptive text, all of which have been made specially for 
this work. These plates show all kinds of | modern plumbing 
by several pages of text, giv- 
ing notes and practical suggestions, sizes of pipe, proper measure- 
ments for setting up work, etc. } on i 
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By OSCAR E. PERRIGO, M. 


E. Octavo, 424 
pages, 314 illustrations. Price, $2.50 


|@ An up-to-date work describing and pening the very 


latest and practice in lathe boring mil! operations as well 
as the construction o/, and latest yoyo gs the manufacture 
of these important classes of machine tools, Maaty and 
the relations of the lathe to manufactuving are . also a de- 
scription of the various devices cor feeding gen thread cutting 
mechanisms from early efforts to the present time. Lathe design 
is thoroughly discussed, including back gecring, driving cones, 
thread cutting gears and all the essential elements of the m 
lathe. The classification of lathes is also taken up, the essential 
differences of the various types being fully described. 
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pages, 201 illustrations. Price, $2 
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treatment for working under different conditions explained 
special methods for the hardening and temperin: of 3 
brands. A chapter on case hardening is also incl 
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CONSTRUCTION 

and OPERATION 
The Application of Aerodynamic 
| Theory, with a Complete Des- 
cription and Comparison 


of the Notable “Types 
By Grover Cleveland Loening, B.Sc., A.M. 








Aviation is a predominant topic in the 
mind of the public, and is rapidly becom- 
ing one of the greatest goals of develop- 
ment of the progressive engineering and 
scientific world, In the many books that 
have already been written on aviation, 
this fascinating subject has been handled 
largely, either in a very “‘ popular” and 
more or less incomplete manner, or in an 
atmosphere of mathematical theory that 
puzzles beginners, and is often of little 
value to aviators themselves. 


There is, consequently, a wide demand 
for a practical book on the subject—a 
book treating of the theory only in its 
direct relation to actual aeroplane design 
and completely setting forth and discussing 
the prevailing practices in the construction 
and operation of these machines. ‘“ Mo- 
noplanes and Biplanes” is a new and 
authoritative work that deals with the 
subject in precisely this manner, and is 
invaluable to anyone interested in avia- 
tion. 


Mr. Loening, who has come in intimate 
contact with many of the most noted avi- 
ators and constructors and who has made 
a profound study of the subject for years, 
is unusually well informed, and is widely 
| recognized as an expert in this line. In 
| aclear and definite style, and in a remark- 
| ably thorough and well-arranged manner 
| 
| he has presented the subject of aviation. 
| The scientific exactness of the valuable 
| data and references, as well as the high 
| character of the innumerable illustrations 
| and diagrams, renders this work easily the 
| best and the most useful, practical and 
| complete that has ever been contributed 
| to the literature on aeroplanes. 
| Following is a table of the contents : 
PART I. 
| The Design of Aeroptanes. 
| Chapter |. lutroduction. Il. The Resistance 
the Air and the Pressure on Normal Planes. “iil. 
Flat Inclined Planes. IV. The Pressure on 
Curved Planes. Frictional Resistance of 
Air. VI. The Center of Pressure on Flat and 
Curved Planes. VII. The Effect of th of 
Curvature and Aspect Ratio upon the Lift and 


Drift of Curved Planes. VIII. Numerical Example 
of the Design of an Aeroplane. 


PART IIL. 
Detailed Descriptions of the 
Notable moa 


Chapter IX. 2-15 
ypes of Monoplanes. 
Biplanes 





mee ortant 
Pee ypes of 


PART IIL 


Comparison of Types. 


XII. Comparison of the Prominent Types. XIII, 
Controlling Apparatus. XIV. Accidents. XV. 
he Variable Surface Aeroplane. Index. 
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Engineering 

Progress at Panama,—The grand total 
of canal excavations to April 1, 1911, was 
135,089,432 cubie yards, leaving 47,448,334 
cubic yards still to be taken out. The 
total excavation for March was 3,327,443 
cubic yards, as compared with 3,067,479 
cubic yards in March of last year, and 
3,880,337 cubic yards in March, 1909. 


New 15-inch British Naval Gun.—By 
way of reply to the 14-inch gun which 
has been adopted by some other navies, 
the British Admiralty are constructing, 
we understand, a 15-inch, 50-caliber gun. 
If the present rate of increase continues, 
it will not be long before we are back 
to the 17-inch caliber, which was used 
in a few monster weapons of 20 years 
ago that were mounted in certain Italian 
warships. 


The Standpipe Shibboleth.—To place 
an elaborate standpipe system in a build- 
ing is merely to begin the work of fire 
protection. To make it effective, fire 
drills should be practised regularly. The 
hose should be unwound, valves opened, 
and water actually turned on. Else, 
when the fire breaks out, valves will 
stick, and hose, rotted through by disuse, 
will burst. Under such conditions, the 
finest stand-pipe system is nothing more 
than a delusion and a snare. 


Thousand-foot Dock at London.—The 
first installment of the proposed improve- 
ments which are intended to place Lon- 
don, in respect of its equipment, on an 
equality with Liverpool, Southampton and 
other ports, is about to be commenced 
by the econstruction, at a cost of twelve 
million dollars, of the South Albert dock. 
The entrance lock will be 110 feet wide, 
1,000 feet long, with a depth of water 
of 48 feet, and the works will include a 
new dry dock of the same length and 
width, with a depth of water of 38 feet. 


Diesel Marine Motors Save Money. — 
In a vessel of 5,400 tons now under con- 
struction, the use of Diesel motors adds 
15,000 cubic feet to the hold space. At 
four voyages a year in the Black Sea 
trade, this means a profit of $4,380. The 
saving in fuel would be $2,677, and in 
wages, $1,168. It is also stated that a 
fishing boat of 140 tons equipped with 
a Diesel motor is doing the same amount 
of work in the herring fisheries as is 
performed by a steam-driven fishing 
boat of 164 tons. 


A 29-knot Dreadnought. —Time was 
when the different types of naval vessels 
were sharply distinguished by their pos- 
|sessing in a marked degree certain indi- 
| vidual characteristics of heavy gun fire, 
massive armor, or high speed. To-day, 
no such classification is possible, as wit- 
ness the latest British battleship cruiser 
“Indefatigable,” which carries eight 50- 
caliber, 12-inch guns, a belt of 9-inch 
armor, and on her recent acceptance 
trials of 24 hours’ duration, is reported 
to have steamed at times at a speed of 
| 29 knots. 


An Experimental Mine.—The United 
States Bureau of Mines is carrying on a 
valuable test at Bruceton, about 12 miles 
southwest of Pittsburg, where an experi- 
mental mine is being driven. Funds were 
provided by Congress for driving a 
straight entry from 2,500 to 3,000 feet 
in length in a seam where great ex- 
plosions had previously occurred. A par- 
allel entry, called an air course, will 
be connected with the main entry by 
cross cuts. Entering the air course diag- 
onally is a “gallery entry,” at whose outer 
end are explosion doors. Beyond them 
is a round steel gallery 120 feet long, 
in which coal-dust tests will be made. 


Unusually Large Railroad Blast.—On 
the Lackawanna cut-off between Hopat- 
cong, New Jersey, and Slateford, Penn- 
sylvania, where some of the heaviest cut- 
ting and embankment in the history of 
railroad construction is being done, a 
huge blast was recently set off which 
dislodged 19,500 cubie yards of material. 
A tunnel measuring 4 by 5 feet was 
driven into the side of the hill and 
terminated in a cross tunnel of the same 
section, 91 feet in length. The :smount 
of explosives placed in the tunnel was 
21,250 pounds of Judson R. R. P., and 
12,000 pounds of 60 per cent Red Cross 
dynamite. All of the explosive was 
effective in breaking up and displacing 
the roek. 











Science 

Geologists Shipwrecked on Hudson 
Bay.—An expedition led by Prof. J. Ma- 
coun, Assistant Director of the Geologi- 
cal Survey of Canada, while making 
surveys on the west coast of Hudson 
Bay aboard the schooner “Jeanie,” en- 
countered a severe storm on September 
9th, in which their vessel was wrecked. 
The fifteen men of the party, including 
the crew of the schooner, after suffer- 
ing great hardships, succeeded in making 
their way overland to Fort Churchill, 
where they arrived December 1st. 


Penetrability of Matter.—It is held by 
more than one high authority that mat- 
ter is neither continuous nor homogene- 
ous. Thomson showed by an experiment 
that hydrogen can be passed into a 
vacuum tube through an incandescent 
platinum window. In a similar way 
sodium passes through glass, and this 
is a useful fact in the manufacture of 


vacuum tubes, because sodium can be| 
passed into the tube to absorb the} 


residual oxygen. Bellati, the Italian 


wphysicist, has shown that hydrogen can 


pass through cold iron. Matter may 
therefore be generally regarded as full 
of holes. 

The Life of Mrs. Richards,—Miss Caro- 
line L. Hunt, of 82 Eliot Strect, Jamaica 
Plain, Mass., is collecting material for 
the life of Mrs. Robert H. Richards of 
the Massachusetts Institute of Tech- 
nology. In order that the volume may be 
of such a character that it may not only 
interest those who have known Mrs. 
Richards either personally or through her 
work, but may also serve to extend her 
influence and to inspire future workers, 
any material, such as letters, photo- 
graphs, characteristic sayings and inci- 
dents, which will help to show her per- 
sonality and her far-reaching interests 
and activities, would be very valuable to 
Miss Hunt. 


Aerological Research in China.—The 
Deutsche Zeitschrift fiir Luftschiffahrt 
announces that an aerological expedition 
will shortly be sent from Germany to 
China. A base station is to be estab- 
lished at Peking, where for a year daily 
Observations of the upper air will be 
made with kites and pilot balloons. The 


most interesting fact, however, in con-| 
nection with this undertaking is that} 


two free manned balloons are to be used 
whenever favorable weather prevails, 
making ascents from Peking. Although 


their principal work will be meteoro-! 


logical, it is expected that much im- 
portant geographical and ethnographical 
information will be collected by the 
aeronauts. 


Geocoronium.—This name jis applied 
to a hypothetical gas, much lighter than 
hydrogen, which, according to Alfred 
Wegener, constitutes a layer of the 
earth’s atmosphere lying above the as- 
sumed hydrogen atmosphere. It is anal- 
ogous to, and possibly identical with, the 
“coronium” of the solar corona. Weg- 
ener believes that the characteristic line} 
in the spectrum of the aurora, heretofore 
usually attributed to krypton, is due to 
geocoronium. According to his compu- 
tation, published in the Physikalische 
Zeitschrift, this gas forms only 0.00058 
per cent of the atmosphere, by volume, 
at sea-level, but at an altitude of 500 
kilometers (311 miles) it forms 93 per 
cent of the atmosphere, the remainder, at 
that level, consisting of hydrogen. 


Stratification of the Atmosphere. —Dr. 
Alfred Wegener continues his investiga- 
tion of this subject, which has already 
led him to some novel conclusions. In 
the Physikalische Zeitschrift of March 
Ist, he suggests that the presence of 
well-defined boundaries between atmos- 
pheric strata of decidedly different densi- 
ties (e. g., between the nitrogen and the 
hydrogen atmospheres) might account 
for the fact that in the case of certain 
explosions the sound was ‘inaudible at 
about 30 kilometers from the source; be-| 
yond this distance occurred a “zone of 
silence” about 100 kilometers broad, and 
beyond this again another zone in which | 
the report could be heard. This he ex- 
plains as the effect of total reflection of 
the sound waves from the bounding sur 
face between air strata. Above the 
hydrogen atmosphere Wegener finds evi- 
dence of the occurrence of an atmosphere 


| consisting chiefly of “geocoronium.” 
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